— 





HIGH-FIDELITY OUTPUT CIRCUITS 


IMAV C= _ 








. iy if “mas 
EEECERONICS 
TELEVISION + SERVICING - HIGH FIDELITY 


_— Ramer aie Da. 
hee bi OS aad 


So ae Ke See 5 Foe 
‘ ee 215 A: cs ‘ 


« HUG — ee 
Hy 








Electronic Control 
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SERVICEMAN... ou te cartying 
YOUR REPUTATION ih that carton / 


t's more than just a pic 
it S performance, depend i! 
And your reputat 


fuarantee J 
is riding with it. 





Your customers take yc 

juality of the picture tube 

It's easy to assure top perf 
dependable life and a guarant 
means something by recommendir 
nstalling Du Mont Twin-Screen H 
picture tubes. Du Mont ha 
facturing cathode-ray tubes for 
All of the experience in engin 
design, and technical sk 

in these 25 years years g 
Twin-Screen Hi-Lite.* 

The picture tube is your choice—and y 
reputation. Back that reputat 
reliable Du Mont picture tube 


*The ultimate in aluminized f 





DEALERS 
CHOICE 


Inake (t~.. 


Cathode-Ray Tube Division ALLEN B. DU MONT LABORATORIES, INC., Clifton, N. J. 







































| WILL TRAIN YOU AT HOME 
FOR GOOD PAY JOBS IN 






J. £. SMITH hos trained more men tor Radio-Television 
‘4 than any other man OUR 40th YEAR 


America’s Fast Growing Industry Offers 
You Good Pay—Bright Future —Security 
MON Tae penricr CombINATION fox 
be TST NI GLAND sent, In prod thee the trained 


man makes the BETTER PAY, 


“Started to repair sets six ipTe pre mE The : - 
months after enrolling GETS PROMOT ED. When jobs 
Earned $12 to $15 a week are scarce, the trained man enjoys 






: in spare time.""—Adam (FREATER SECURITY. NRI 
Kramlik, Jr., Sunneytown, . ; 
Lad. Pennsylvania. training can help assure you more 


of the better things of life. Fn 
“Up to our necks in Radio- : . 


ai'men ork noe'ts Cod Start Soon to Make $10, $15 


happy with my work 


_ — Bradford, Law. a Week Extra Fixing Sets 





‘Am doing Radio and 







Television Servicing full Keep your job while training. I \ weniie 
ef time. Now have my own start sending you special booklets a -_ 
shop. I owe my success to the day you enroll, that show you Television Making Good Jobs, Prosperity — Eve without Tele 
N.R.1.”— Curtis Stath, Ft. ame re te M ititester built vision, Radio is bigger than ever. 115 million home and auto Radios 
3 Madison, lowa how to fix sets. Multitester bun to be serviced. Over 3000 Radio broadcasting st : perators, 
‘ COC with parts I send helps you make _ technicians, engineers. Government, Aviation, | Micro-wave 
“Am with WCOC. NRI » } pe ag ¢ ‘ . y j 
course can’t be beat. No $10, $15 a week extra fixing sets Relay, Two-Way Radio Communications for bus t trucks, etc., 
trouble passing Ist class while training. Many start their are important and growing fields. Televisi: ahead fast 


Radio-phone license exam.” 
—Jesse W. Parker, Meri- 
dian, Mississippi 


. . 
“By the time I graduated I 4 T g | U -T -D t 
had paid for my course, a y rainin S p 0 a e 
car and testing pment. You benefit by my 40 years’ experi 
Can service tough S . e age al 
—E. J. Streitenberger, N ence training men at home. Wel] 
Boston, Ohio. illustr: ite 


own Radio-Television business with 
spare time earnings. 





d lessons give you basi 


IVT VIVV. Wane, princip you need. Skillfully de 


VETERANS See = 


UNDER G1. BILLS learn from lessons About 200 Television station 





on the air Hun ireds 


You — by rn a Needs Men of Action —Mal Coupon 


] n prove my ralni t 64-page 
Nothing takes the place of PRACTICAL EXPERIENCE. ,°S\?? P? ¢ Pega. : ‘6 
That’s why NRI o is based on “UEARNING BY book shows good job opp: 


bs pening 











| 



















a) : ta } r kL ° 1) co 7 
DOING. You use parts I furnish to build many circuits Take NRI training fo! 
common to Radio and Television. As » pant of my Communi- graduates make mor¢ 
cations Course i build many things, inc luding low power weeks Mail coupon no | | M 
, transmitter shown at left You put it on the air,”’ perform itional Radio Institute. Dept > Tr) ¢ 


»yrocedures broadcasting operators. With my 'D ah ary > 
; vides Cleon you build OUR 40TH YEAR 
modern Radio, etc. Use Mul 
titester you build to make 
money fixing sets. Many stu 

dents make $10, $15 week 















VETS so 


. 3 } MR. J. E. SMITH, President, Dept. 6EF, a 

extra fixing neighbors’ sets 5 w | Radio | , Washington 9, D. C r 
im spare time while train- § Mail me Sample Lesson and 64-page Book, FREI 5 
ing. Coupon below will 8 (No salesman will call. Please write plair :! 
.. bring book showing other : - 
equipment you build. It’s Mi eit ya Ag 5 
li y . ' ' 
OE cove cagacasessecace ; 

: ‘ ' 

City... Zone State ; 

' 

' 

' 
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Baw National Schools Graduates Prove 
Ee AGE & PREVIOUS EDUCATION 


‘NO BARRIERS TO SUCCESS! 
Get into HIGH-PAYING 


TELEVISION 


ELECTRONICS-RADIO! 


Are you Are you 
between alert, sincere, 
17-55? : ambitious? 


Master all Phases with our amazing OPPORTUNITIES WIDE OPEN IN THESE 
Shop-Method Home Training & Practical AND OTHER SPECIALIZED FIELDS! 


Loudspeaker oye em 


Equipment! We have trained Thousands Hi-Fi F.M., Tape Recording 


Your own business 


for Big-Pay Jobs! WE WILL TRAIN YOU! [| coLtortva —— 


SET REPAIR IS PROFITABLE! America Fi 
Our easy Shop-Method Lessons & Thor san l Tr R AID 
Manuals cover this Profitable ( IANS W é 
Field! LOW TUITION. Opportu- > 35 
nity to EARN AS YOU LEARN! # >> f: 
Free Placement Assistance. Help Ce | \ — DRAFT- AGE 
with technical and personal prob- MEN! N 
lems. Send coupon for free ILLUS- tral 5 P! rep ap : y ri : ‘HER 
TRATED BOOK, “Your Future in RAT IN ms & PAY GRADES 
TV-Radio-Electronics.”’ 


Pvt Pye [i] RY 50 YEARS’ EXPERIENCE 


TECHNICAL TRADE TRAINING SINCE 1905 training Men Like Yourself for Success! 
Los Angeles 37, Calif. » Chicago: 187 N. La Salle St. KNOW YOUR < 

In Canada: 811 W. Hastings St., Vancouver, B.C. SCHOOL! Thesi 1) 
are the natio1 ill ae } ip! Ll 
headquarte f Nat ls’ fa- 


ous Sho} Lat 
You can’t buy om ae sere 


these Valuable i | from Los Angeles, r¢ 
Books, but we eZ your FUTURE | “World ¢ er of El 
RAD i ry : 
send them FREE! aan APPROVED FOR G.!. TRAINING 
MAIL COUPON! . BOTH HOME STUDY AND RESIDENT COURSES OFFERED 


slope or paste t 
| NATIONAL ‘SCHOOLS, Dept. RG-56 

YOU RECEIVE THIS PROFESSIONAL 4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF. or 187 N. LA SALLE ST 
MULTITESTER—a must for every Please rush FREE TV-Radio Book & Sample Lesson. I underst 
Technician! Also standard parts to is no obligation, no salesman will call. 
build Receivers, Oscillators, Signal , 
Generator, Continuity Checker, | NAME 
Short Wave & Standard Broadcast ADDRESS 
Superhet Receiver, many other CITY 
units. All part of your course, all 
yours to keep. Mail coupon today! 


MAY, 1956 


ZONE STAT 
Check if interested ONLY in Resident Training at Los Angeles. VETERANS: Give date of D 












TUBES FORTHE | 
FINEST IN HI-FI | alio 


wi month 


PORTABLE TV RECEIVER been Gunderson has inv 























placed on the marke 4. Only 0 types of special t 
slightly larger than at e-! ‘ idio, open the electronic fix 
the television set u n & neh pi as an occupation. A 1 
ture tube having a 90 defile n angle were described by hin 
The cabinet measure ‘ hign, written for th 
91, inches wide and nche eep. 1951) H work ha 
It weighs approximately : | nds, responsible for many 
making it a true portable operator licenses tha 
The portable (show n the hoto to the blind. The Edi 





a check fi 





NEW COMMUNITY TV SERVICE 


has been outlined 









ate 





Almost without exception, makers 
of the finest high-fidelity sets 
depend upon Tung-Sol Audio Am- 
plifier Tubes to help deliver the 
performance expected of their 








norn type antenna t« 





products. 
Througk these tubes—the “5881” t] levy. TI 

ic Valle rit 
and the "6550" —Tung-Sol clearly , weuniiean 17 ent 4 
demonstrates its ability to meet nal 3 ney Rie <— whet 
and maintain high-fidelity's criti- atop a 24-inch model) ‘ 86 nto the coaxial ec: 

















cal design requirements in volume ee ee Tene a > 






the chassis contai: nly ¢ 1 
the picture t ibe, 1 ecrvysta tube 
This achievement is indicative of rectifier and a selenium tifie t pel COLOR TELEVISION, 
the quality and dependability forms 24 tube | aie 
: iyatlor and medical 
of Tung-Sol Hi-Fi, Radio and TV comparable to many lars t noted the 1956 IRF 


production. 







vances, pace elec 










Tubes . . . products of America’s New York City Marc} 
largest independent electron tube BLIND RABIO tc ‘ re- ance Was ove} ‘40.000. 
manufacturer. Tung-Sol Electric Inc. ceived G-E’s 1 \ma for a convention tl 

teur Award. Sightle nce th, Rot otic al ales 






Newark 4, N. J. 


Gunde! 


. —hgags — ~ — ‘ onan sina Some 275 technica 
s the only monthly elect I vazine , - 
. . a Sa) r s10n ( ¢ 
received great at tio! 


for the blind. 
ELECTRON TUBES 























atellite program 


Tung-Sol Automotive & Electronic Products 






2,000 people, jamming 








nece 


: Sears , 










everything fron 





intenna to a 3-transist 











a gain of 70 db, yet 

of only 5/16 x 3/16 x 

than many single trar t P} 
M-1’s were the unit 


ticular amplifier. 
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MERIT, first in exact and 
universal replacement 
transformers, yokes, coils 
—the only manufacturer 
of transformers, yokes and 
coils who has complete pro- 
duction facilities for all 
parts sold under their 
brand name. 








HVO-43 FOR EXACT REPLACE- 
MENT IN AIRLINE, GAMBLE- 
SKOGMO, MONTGOMERY 
WARD, HUDSON, TELECRAFT, 
ARLINGTON, FAIRMONT, 
TRUETONE, CORONADO, 
WELLS-GARDNER... USED 

IN OVER 25 MODELS 

AND CHASSIS. Another in the 
complete MERIT line of exact and 
universal replacements—the only 
single source for all your transformer 
and coil requirements. 


Merit 


TRANSFORMER CORP. 
CLARK STREET 
ILLINOIS 


CoIL & 
4427 NORTH 
CuHicaco 40, 


MERIT 





THE RADIO MONTH 
PORTABLE TV TRANSMITTER has 


been unveiled by the U.S. Signal Corps. 
Weighing only 8 pounds, the camera 
can be easily held in the hands like a 
home movie camera. The transmitter, 
complete with built-in powe ipply, 
weighs 47 pounds. 

Freed for the first time from cum 
bersome cable connections that  har- 
nessed him to a source of power, the 
Signal Corps cameraman (see photo) 
can now reach previously inaccessibl 





spots—through forests and hedgerows, 


over ditches, etc. The came il i1So 
be left unattended in dar irea 
The voice accompanying the picture i 


handled by handy-talkie radio. In recent 


tests pictures a mile away were picked 
up by the camera and transmitte ly 
mile to a television receiver 1 nted in 
a jee p, the jeep’s electrica ysten ip 
plying power for the rece 

The transmitter can perate con- 
tinuously and unattended f 2 hours 
from a five-cell rechargeabk vel 
zine battery about one-third the size 
and weight of a car battery. Push 
button controls at the eep permit 
monitoring several camera n the field 


TOLL-TV TRIAL been urged by 


Federal Communications Commis 


1as 


1ione! 


Robert E. Lee. Writing in Look maga 
zine, he said he was nvinced that 
endless legal procedures, hearings and 


studies will never answer the que 
of whether the public wants pay-as 
you-see TV and will support it. 


Lee proposed that the FCC adopt the 


following program: Approve ibserip- 
tion TV on a broad basis, leaving it up 
to the individual to choose the system 
he wishes to use; apply some tempo- 
rary restrictions to toll TV, such as 
limiting it initially to uhf stations 


toll TV to 


public 


permit the trial period fo1 
continue long enough to test 
action truly; permit stations to 
toll TV if they find it does not 


re- 
arop 
fill a 


market need in their own area. 

He stated further that these views 
are strictly his own and do not reflect 
the opinion of the commission, which 


ae — 





Calendar of Events 


79th Convention of Society of Motior 

Picture & Felovisten a cong ie 

May 4, Hotel Statler, N 

1956 Electronic Components Symposiun 

May Department f 

torium, Washington, D. ( 

1956 Electronic Parts Distributors Show 
ay l 1 


en ae H 
iA closed show fi t 








I i exhil 
RETMA Symposium on Reliable Applica 
tions of Electron Tubes M 
iditorium Ur i f 
Philadelphia Pa 
presently has the bye ‘ 


sideration. 


GIANT RADIO TELESCOPE 


of detecting celestial 


tances close to the limit 

able universe will be « 

Delaware, Ohio. Wo 

radio telescope i che 

late th pring with a grat 348 
— the National Science | 
Washington, D.C., te 

University electrical ens 
partment The site 


Observatory, operated 


Wesley: in and Ohio State 


The reflecting type 
will be about 700 feet 
high akin it the 1 
in the vorld. Actual 
1 glal idio antenr 
radio emanation f 
muct an opt i é 
light wave 

rhe antenn: ysten A 
paral I reflector il 
ibie reflector to € ¢ 
from the sky into the 
which in turn will focu 
a large metal horn. The 


nel the waves into an 


ceiver to be housed ir 


THREE NEW TV STATIONS 


gone on the air since 
KINY-TV Juneau, Ala 
WDMJ-TV Marquette, M 
WAST Hagaman, N. Y 
WIRK-TV West Palm Be 
channel 21, and WTAO-TY 
Mass., ch: 56 have g 
KU -TV, Honolulu, T. H 
5, a ert its ¢: t 
effective June 1. 


innel 


COSMIC RAY BOM BARDM ENT, 


the yvreatest ever recorde 

began pouring on the earth a nd I 
22, following a tremendous flare or 
surface of the sun _ whicl ent 
estimated was equal in force to 1,0 


000 hydrogen bombs. 


They said it was the fir 
dence that radio waves were 
associated with the produ 
mic radiations. The bombardment 


rupted network radio commu! 
between Rome and London and N 
New York and cripple d 
munications throughout the 


hortwave 


RADIO-ELECTRONIC!: 





your source of finest TV and Radio Tubes is 


first in transistors... 










/ 

/ v/, 
Raytheon's pioneering in the research, de- 
velopment and production of Transistors has re- 
sulted in many important “‘firsts’’ — firsts that give 
Raytheon an unchallenged lead in the field. 


Here are some of these firsts: / 

Mi 
FIRST in commercial production. Raytheon was the first company 
to commercially produce and sell junction transistors. These first transis- 
tors set high performance standards as they revolutionized the hearing / 


aid industry. 

FIRST in RF Transistors. Raytheon scored another important first 
by leading the way in RF Transistors, too. The first commercially pro- 
duced RF Transistors — Raytheons — are revolutionizing the portable 


f 
radio industry, and are being used in computers and communication 
equipment. Many major manufacturers of portable radios use these 
Raytheon RF Transistors and all “hybrid” portables use either Raytheon 
Transistors, Raytheon Subminiature Tubes or a combination of both. | | I] | 
FIRST in PNP Silicon Transistors. Raytheon alone makes a line / ACTUAL SIZE I 














of PNP Silicon Transistors that fills the need for transistors that will op- 

i This huge plant (3 acres of 
erate at high temperatures. / floor space) has just been 
FIRST Major Manufacturer to Break the Dollar Barrier. A / added to Raytheon's Semi- 

conductor Division — to 


most important first to you — Raytheon is the first major supplier to 
achieve such high production and product acceptance of their transis- 
tors that one of the line could be priced at less than a dollar — 
Raytheon quality transistors range in price from 99%. 


help meet the ever increas- 
ing demands for Raytheon 
Transistors. 


At Raytheon more than 100 engineers and scientists, plus nearly 1400 
other employees are devoted to a single task — the design, develop- 
ment and production of the finest and best in transistors and diodes. To 
help them work more efficiently, and to meet increasing production 
schedules Raytheon recently added facilities totaling three acres of 
engineering and manufacturing space to its Semiconductor Division. 


Raytheon Tube Distributors from coast to coast stock and recommend 
Raytheon Tronsistors. 


RAYTHEON TRANSISTORS 


more in use than all other makes com! 


RAYTHEON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Operations 
Newton, Mass. + Chicago, lil. + Atlanta, Ga. + Los Angeles, Calif. 





b 
Visit Raytheon Booth No. 4 at the ELECTRONICS PARTS DISTRIBUTORS SHOW May 2!-24—Badges issued only adva N t the show 
MAY, 1956 9 
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Che Facts- 


“STAMINIZED” ASTRON CAPACITORS 


ARE THE ree 


DEVELOPED 




















Better designs, Better materials, Better techniques 
are combined to create 
EXTRA-RUGGED, EXACT REPLACEMENT 


capacitors for every servicing need. 


Talk about performance! 
Service Technicians will tell you 
“Staminized”’ Astron Capacitors 


make sets operate better-than-new. 


Judge for yourself! 


Install “Staminized’” Astron Capacitors 


- the verdict will be in your favor. 


Ask your jobber for them today. 


THE BEST YET! 


SM’’* TWIST-PRONG SM’’* MINIMITE TUBULARS 





XX i * ’ ‘ 
wy ° 200 voc ’ \ \ 
x  eamaeat | ' . a 
, 3 1) \ 
BLUE-POINT L/ } wv 
“SM''* CARDBOARD TUBULARS , MOLDED PLASTIC PAPER TUBULARS J 


FREE... ASTRON’S NEW SERVICING AID SL 


i wae ! MAY PARTS SHOW, CHICAGO 
Replacement Catalogue AC-4D. Write for your copy — Now! — p= yg 


AS TROR 


Cc oO R P oO RR A T 1 255 GRANT AVENUE. EaSTt NEwWARK N J 





WEST COAST WAREHOUSE: 9041 West Pico Bivd., Los Angeles 
EXPORT DIVISION: Rocke International Corp., 13 East 40th St., N. Y., N. Y 

*Safety M Const ti — An Astr Trademark 
IN CANADA: Charles W. Pointon, 6 Alcina Ave., Toronto, Ontario Safety Margin Construction 


10 RADIO-ELECTRONICS 



















Get this 
valuable booklet 


WE GUARANTEE 


TO TRAIN AND COACH YOU AT HOME 
IN SPARE TIME UNTIL YOU GET 


YOUR FCC LICENSE 


f you have had any practical experience— 
Amateur, Army, Navy, Air Force Rad epair 
experimenting etc 


HERE IS YOUR GUARANTEE 


If you fail to pass your Commercial License exam 
1fter completing our course, we guorantee to 
continue your training without additional cost of 
any kind, until you successfully obtain your Com- 
mercial license 


TELLS HOW— 


Our Amazingly Effective JOB-FINDING SERVICE g 
Helps CIRE Trainees Get Better Jobs 


Here are a few recent examples of Job-Finding results: 


ELECTRONICS TECHNICIAN 


‘| am now employed by the Collins R adio Company 
as a Lab Teehniciar (This job was listed in you 
bulletin | have used the information ee le from 


your course in 
training with 
tain the job 


and 1 kne 
a great 


yw that my 
deal to ob- 


so many ways 
CIRE helped me 


Charles D. Sindelar, Cedar 


AIRLINES 


‘Ll replied to the Job Opportunities you 
1! am now a radio operator with 


Rapids, lowa 


ent me and 
American Airlines. 
You have my hearty recommendation for your train- 
ing and your Job-Finding Service.”’ 


James A. Wright, Beltsville, Md. 
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WHERE WILL YOU BE IN 


G6 MONTHS FROM TODAY ? 


Pa Technical Training to your 
ictical experience... 





en FINDING SERVICE 


Employers make job offers like these to our 
trainees every month... 


many cities. 


CIRE 1S THE ONLY HOME STUDY SCHOOL WHICH SUPPLIES FC 
EXAMINATIONS WITH ALL LESSONS AND FINAL TESTS. Your FCO 


is recognized by employers as proof of your technical ability 


Get All 3 FREE 





CLEVELAND INSTITUTE OF 
iV Vejlom seis te), ie.) 


4900 EUCLID BLDG. 
CLEVELAND 3, OHIO 


MAIL COUPON NOW 


ELECTRONICS 


Transcontinental Airline: American West Coast Manufacturer 
Airlines is very much interested in receiv ary in ‘ 
ing applications from CIRE trainees. We tra ; ‘ { mainte 
have immediate need for technicians in nance, and w t * 


HERE'S PROOF FCC LICENSES ARE OFTEN SECURED IN A FEW HOURS OF 
STUDY WITH OUR COACHING AT HOME IN SPARE TIME 

Name and Address License An 
A/1C Ronald H. Person, St. Louis 20, Mo Ist Cla week Approved 
Milton L. Geisler, ET3, FPO, San Francisco, Calif Ist Class Member 
Marvin F. Kimball, Lafayette, Ind 2nd Class 
L. M. Bonino, Harlington AFB, Tex 2nd Cla 
John E. Hutchison, Bluefield, W. Va Ist Class 





g CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
De sk RE E 
iy Desk N 
INDUSTRIAL ELECTRONICS 4 
Upon my discharge from the Navy | used your PLEASE PF 
Job-Finding Service and as a result | was employed i 
by North American Aviation in electronic assembly 
(final checkout).”’ i Na 
Glen A. Furlong, Fresno, Calif z 
MOBILE SERVICING § Add 
“IT am now employed by the Permia Basin Com- 
munications, Inc. and now manage the service shop in Jf 
Odessa, Texas for Motorola 2-way communicatior a 
equipment. | got the job through your Job Finding For 0 + t ' tor ates t 
Services. My sincere thanks.” Bin S T 
Robert W. Cook, Odessa, Texas als available 
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SYNTHETIC MUSI¢ 
Dea) Editor 
On receiving the Ma 
RADIO-ELECTRONICS my 
naturally, captured 


a “Synthetic Music via | 
Sol Heller. 
36 I have for some mont I 4 
the RCA Victor LP recor LL.M 
B. & R of Experimental which demonst t 
. ° Electronics (o. «+ prominent manufacturer of the capabilities of tl 
music synthesizer. TI 
of high quality Portable Phonographs infortunately not m« 
Heller’s article. Anyone 
CHOOSES GENERAL INDUSTRIES this subject should by 


the record for it demor 
the advantages and at | 
limitations of this meth« 


a“ y 
C- ws / 
“tu pth 4b OWES 
4, s 4 _/ 


tion of music with 
CC) Fi ¢ artists. No doubt many improvement 
4 will be made so that most if 1 
‘ a of the subtle artistry : 
PHONOMOTORS artists will be well | 
Medel SS practical aspects of thi evelopme 
‘ Three speed motor may, however, be —— , 
specifies Gl phonomotors as expected quarters—for example, M 
original equipment in its line of quality three- Petrillo! 
speed, portable phonographs for a good reason. My own interest might 
They have found that they can rely on the quality, Other General In- pressed by a prophetic quot 
performance, and economy of Gi motors. They —dustries AC induc- two concluding paragraphs of my 





have learned that they can rely on Gl for pa. tion type motors for paper “Electronic Musi 


. . ° applications rang- ments,” published in P e¢ f 
on-schedule shipments so necessary in keeping ing fiom 1/40 HP the IRE. Vol. 24. No. 11 19 
production lines flowing smoothly. They know,too, to. 1/1100 HP. Wii ideal iankemeaest 
that for trouble-free operations, Gl motors are the can make any sound k: 
one best choice. When you need phonomotors for or conceivable; to do 
original equipment or replacement, take a tip from provide a generator for pe 
B & R Electronics. Specify the best — Specify Gl. tions embracing the w! 
trum of frequencie We 
Write today for specifications and quontity-price quotations. to select from this generat 


: desired single frequency ul ! 

frequencies simultaneously vhetl 

G THE GENERAL INDUSTRIES CO. harmonically or inharmot vy relat 

. 4 or whether in narrow or wide nt 
DEPT. GR * ELYRIA, OHIO Se ee ee 

to emit these Tfrequencie ! 

sound amplitudes and env: e sl 
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nor , “ even though, in a giver nd, all the 
Look what RADIO-ELECTRONICS components require different shapes of 
* : envelope. We must be able to cont 
has in store for you in the months ahead... the emission of these sour 
* ELECTRONICS IN THE AIR FORCE * UNDERSTANDING COLOR BAR suitable playing technique ar 
By Aaron Nade GENERATORS Pa 
* COLOR DEMODLLATOR ALIGNMENT By Robert G. Middieton us. 
By Wolter J. Cerveny * TUBE-TESTER SETTINGS FOR ww ae eee ree ae 
* TRANSISTOR RADIOS—A SURVEY NEW TYPES With such an appara ‘ , 
By t. Queer By Basi! C. Barbee be able to synthesize any pe 
© A UNIVERSAL EXPERIMENTAL CHASSIS ° CIVIL-DEFENSE RADIATION METER i 
> ie By E.N Keutman continuous, damped, trar 
. 3H-GAIN SISTOR AUI . ; 
© WAVEFORM GCENERATOR poop — asaai or nonmusical, for we I 
caf amet Sy Joseph Braunbect elements of sound and 1 
* AUDIO TRANSFORMERS * PHOTOELECTRIC LIGHT COMPUTER ; 
By Norman H. Crowhurst By John R. Satter ting together any desired mbir 
The JUNE issue of RADIO-ELECTRONICS goes on sale May 24th of these elements in a 
at better parts distributors and newsstands. amplitude relationshiy 
SUBSCRIPTION RATES RADIO-ELECTRONICS BENJAMIN FRANKLIN M1 
One year $3.50 Two years $6.00 154 West 14 St "Pe EE ] 
Three years $8.00 New York I1, N.Y 7, ae \ j ’ 
orristoien, a 














damaged, weather-worn, obsolete! 












replace them with 


CHANNEL MASTER 


TV ANTENNAS 
















Here's the greatest profit opportunity 
FIVE ALL-CHANNEL FAVORITES — in TV today! 


TOPS FOR REPLACEMENT! 

















The “Golden Age” of antenna replacement is here! Time 
SUPER RAINBOW has finally caught up with millions of r TV antennas that 
model no. 331 no longer provide good reception 
- Still the most sensitive all-channel 
A Roinbew raed a A national survey shows that 65% of all TV set-owners 


in established areas are not getting the picture quality they 
should be getting. THEY NEED NEW ANTENNAS! And you 
can profit in a big way by replacing now with a powerful, 
new CHANNEL MASTER installation! 


*"K.0." model no. 1023 
(broad band) 

Knocks out “venetian blinds” with 
the highest front-to-back ratios 
ever recorded! 





YOUR BEST REPLACEMENT BUY is Channel Master, 
TRAILBLAZER model no. 335 America’s most widely advertised and merchandised antenna 
Extra elements provide extra per- line. Channel Master provides you with the most advanced 


formance at no ext . ° ° 
sian electrical designs, the soundest construction, the easiest, fast- 





est installation. 
New LANCER model no. 337 


Popular fringe-crea installation ngs 
— new rugged powerful design. ¢ ‘ enol Hee or 
Also available: Super Lancer, and _ ec your Char ’ el Ma . istributor 


new economy “Challenger” model. 


weve  @ GORU0GRETOSGGONGOOE 


superior both electrically and FLLEMVILLE, 


mechanically! WORLO’S CARGEST BAMUFACTURER OF TY ARTE MAS AMD ACCESSORIES 





Copyright 1956, Channel Master Corp. 








CORRESPONDENCE Cont 
LIKES OUR ARTICLES 


“KEY CHECK POINTS oe evi 


“Those Deadly Inte 


IN TV RECEIVERS’”’ page 98 of RADIO-ELE¢ rRONIC % 


f 


ber, 1955, made very refre 
Prepared by the Howard W. Sams engineering staff. on this side of the Atlantic 
Shows voltages and actual photos of waveforms encouraging to learn that 
(with amplitude for each) present at key points ina service technicians on 
normally operating receiver. Based on analysis of rience the impatience and 
TV models produced in late 1951 and in 1952. Covers viewers when their T\ 
many applications for general TV service work, in- them Televitis is a t 
cluding time-saving information showing the techni- complaint which call 
cian (1) how to make quick tests at key points to sources to combat. 
determine the section in which the trouble lies and self-confidence to lear 
(2) after making the particular repair, how to check technique to what we | 
the overall operation of the receiver to insure against here is successful in dealir 
wLPS VOU BARN MORE callbacks. Complete with handy quick-reference ice complaints. Some 
ON TV SET REPAIRS index. An invaluable book—helps you save time and people look askance on 
earn more. 182 pages; 54 x 814"; illustrated. start with “bottle-tap; 


Postpaid, only. . RR .00 tomer interrogation, | 
seems to be the quick: 


USE HANDY ORDER FORM BELOW way of getting at the tr 


Sheffield, England 
Sams books cover every phase of cae ae : = : 
Electronics for the service technician, engineer, A CASE AGAINST LICENSING 
student or experimenter. Listed below are a few of the Dear Editor 
many valuable Sams books available at electronic 


May i swer JO \V he 
parts distributors and leading book stores. May I answer John \ 


titled, ‘“Licensing—Ba 


which appeared in your Jar 
PEEIIIiis SE THIS ORDER FORM paneneaseeny , om att to as 


KEY CHECK POINTS $900 NOW AVAILABLE form! T " subject ha 
IN TV RECEIVERS..... RECORD CHANGER eh 10n rs hago i r * 
statutes which Mr. neat 
Transistors—Their Application in Television- . 

O Radio-Electronics. The first practical, com- SERVICE MANUAL, VOL. 7 are in my file and have 
plete book on transistors; explains cir- Includes diagrams, photos, “exploded” a < = : : 
cuitry, installation, testing techniques, views, parts | ares = pats Al pox a ra > me carefully. What he 
theory and servicing. 100 pages; 54x8%’" record changers and 12 tape recorders tion—and most certainly 
illustrated $1.50 produced during 1954 and 1955. 288 pages; highlighted—is one thing 
Fundamentals of Color Television. An up-to- 8% x11” Roamans ees $3.00 “Aire - 
date explanation of Color TV, its theory, have in common—pun 
operation, installation and servicing, with Vol. 6. 20 models; 1953-54; 288 pages $3.00 tive features. They hold 

Vol. 5. 32 models; 1952-53; 288 pages $3.00 heavy fines and = impri 
Vol. 4. 38 models; 1950-51; 288 pages $3.00 those who come under the 
Vol. 3. 44 models; 1949-50; 288 pages $3.00 


Vol. 2. 45 models; 1948-49; 432 pages $4.95 


photos, block diagrams and schematics. 
224 pages; 5% x 859”; illustrated. . $2.00 
Servicing TV Sweep Systems. Describes the 
operation, circuit function and circuit vari- 
ation of vertical and horizontal sweep sys- 
tems common to most T’V receivers. Tells 
how to analyze circuits; trouble-shoots 
for you. 212 pages; 5% x 814”, illus- 


trated a $2.75 
: . Vol. 5. Presents complete, accurate service 
Technical Dictionary. Over 4,000 definitions data, schematics, parts lists and photos 
of radio, television, electronic, electrical based on actual laboratory analysis of 87 
and radar terms. Includes valuable charts, auto radio models produced during 1954- 
graphs, diagrams and symbols. Flexible 55. 288 pages; 84% x 11 $3 
t r “‘on-the-job’”’ use. 160 pages; age : 
eins fo hose J —_ . 32.00 Vol. 4. 48 models; 1953; 288 pages. . $3.00 
TV Test Instruments. Tells how each instru- Vol. 3. 80 models; 1950-52; 288 pages.$3.00 
Vol. 2. 90 models; 1948-50; 288 pages.$3.00 


ment operates, how to use it in actual 
Vol. 1. 100 models; 1946-49; 396 p. $4.95 


contain license-revoking px 
As a small, independent 
it has always been my 


Auto Radio Service Manuals governs best who gover 


O oOo000 


are of course those 
dentistry and medicine 
plexity and impact o1 
require that thos 

need to give proof oO 

. A om mae training (It would n 
servicing. Covers Vacuum Tube VM’s, . 

AM Signal Generators, Sweep Signal Gen- 
erators, Scopes, Video Signal Generators, 
Field Intensity Meters and Voltage Cali- Se You Want to Be a Ham. Tells you what 
brators. 180 pages; 84 x 11” $3.00 you need to know about getting your 
license and acquiring equipment. Covers 
such subjects as: Conquering the Code; 
Getting Your Ticket; Going on the Air; 
Electronics as a Career, etc. 196 pages; 
5% x 814"; illustrated $2.50 


reading indeed if ome 

tell of their experience 

of these licensed gentry.) 
s3ut why, why, this ir 

for licensing radio and T\ 


OoO0000 


The Recording and Reproduction of Sound. 
Oliver Read's best-seller on audio and Hi- 
Fi. Covers theory of sound, basic record- 
ing methods, phono reproducers, ampli- 
fiers, speakers and enclosures, attenuators 
and mixers, tuners, home music and P.A 
systems. 810 pages; 6 x 9” 7.95 There is an authoritative 
Tape Recorders—How They Work. Explains Sams book on virtually any 
recording theory, tape characteristics, Electronic subject in which 
motorboard mechanisms, drive motors, you're interested. Check be- 
amplifiers, magnetic heads, volume indi- low for FREE Book List describ- 
cators, equalization circuits—covers ing all Soms books. 
everything you want to know about : 
recorders. 176 pages; 544 x 844”. $2.75 0 Send Book List 


«s"=HOWARD W. SAMS & CO., INC, sssssse008 


Order from your Parts Jobber today, or 
mail to Howard W. Sams & Co., Inc., Dept. 2-E6, 
2201 East 46th St., Indianapolis 5, Indiana. 


re ally to exclude the part 
the incompetent; to 
rid of the chiseler and 
bec ause of so-called ex 

In the spring of 195: 
was newer and I was gaths 
rial to fight a_ licensing 
Illinois, 1 wrote to Bett 
sureaus in representative 
their experience about 
plaints against service techni 
a comparison I wrote in the 
1955 to these same BBB 
received the information th: 
plaints generally had diminished 
ly; that the public was 
the technical abilities of 
nicians, and that charg 
were not excessive. You 

(Continued on page 


+ . 
ele 


aft 
Send books checked above. My (check) (money order) heok fer 


for $ ate is enclosed. SAMS BOOKS 
on the 
“Book Tree" 
Address....... Teverrrrrr eT at your Parts 
Distributor 


Name 


City ; : Zone . State 
(outside U.S.A. priced slightly higher) 
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An Invitation... 


To men who want to "go laces” 
in TV SERVICING 


Find out about this NEW. 
ALL-PRACTICE WAY 
of becoming a Professional 


ITV SERVICEMAN 


If you have some Radio or Television 
experience, or if you know basic Radio- 
‘Television principles but lack experience 

NRI’s new Professional Television Serv- 
icing course can train you to go places in 
TV servicing. This advertisement is your 
personal invitation to get a free copy of our 
booklet describing this training in detail. 


Learn-by-Doing ‘‘All the Way’”’ 
This is 100°), learn-by-doing, practical 
training. We supply a// components, ; 
tubes, including a 17-inch picture tube, and 
comprehensive manuals covering a_thor- 
ough program of practice. You learn how 
experts diagnose TV defects quickly. You 
see how various defects affect receiver per 
formance— picture and sound; learn causes 
of defects, accurately, easily, and how to fix 
them. You do more than just build circuits. 
You get practice recognizing, isolating, and 
fixing innumerable troubles 

You get actual experience aligning TV 
receivers, diagnosing the causes of com 
plaints from scope patterns, eliminating 
interference, using germanium crystals to 
rectify the TV picture signal, obtaining 
maximum brightness and definition by 
properly adjusting the ion trap and center- 
ing magnets, etc. There isn’t room on this 
or even several pages of this magazine to 
list all the servicing experience you get. 


UHF & COLOR TV Making New Boom 
Installing front-end channel selector strips 
in modern UHF-VHF ‘Television receivers 
and learning UHF servicing problems and 
their solution is part of the practice you get. 
To cash in on the coming color TV boom 
you'll need the kind of foundation in knowl- 
edge and experience this training gives. 


Get Details of New Course Free 
Once again—if you want to go places in TV 
servicing, we invite you to find out what 
you get, what you practice, what you learn 
from NRI’s new course in Professional 
Television Servicing. See pictures of equip- 
ment supplied, read what you practice. 
Judge for yourself whether this training 
will further your ambition to reach the top 
in TV servicing. We believe it will. We 
believe many of tomorrow’s top TV serv- 
icemen will be graduates of this training. 
Mailing the coupon involves no obligation, 


MAY, 1956 








Train at home easily, quickly, for TV’s top servicing jobs. NRI’s 
Professional Television Servicing course includes a 17-inch picture 
tube and all other tubes and components to build a complete TV 
Receiver, Oscilloscope, Signal Generator, H.F. Probe. Complete 
training, including all equipment, available now for a low intro- 


ductory price—under $200 on easy terms. 


eee ee eee ee ee 7 
Tee , . Fi 
| National Radio Institute, Dept. GEFI 
| 16th and U Sts., N.W., Washington 9, D.C. . 
How TO | Please send my FREE copy of How to I h the Top 
REACH THE j in r'V Servicing.” I understand no salesmat li call. 
E — 
Peas | 
| 
TOP = 
in TV | Name. ..ccccccccccccccccccccvcccceee sABesseccccess 
SERVICING l 
SMT, co cine as ee we aWle eae Ee KO bebe Wolk SSO Sreiele & | 
| 
| 
Be ee ee re Zor State 
I a Tee sn pg whee J 











Af Last ,. and for the first time! 


A PICKUP FOR CALIBRATING RECORDS! 


PICKUP 


Important as it is to the recording industry, THE FLUXVALVE PICKUP was originally developed for professional 
the FLUXVALVE offers values never before avail- ‘ 
able to thousands of record playing enthusiasts! 


e Very Wide Range (VWR) 


eU nequalled transient response 


e Long record and stylus life 
e Low overall distortion measurements, a vital control step is simplified. 


applications, particularly recording studios where accurate cor- 
relation between lacquer, master and pressings is essential, and 
has always been difficult. Now with the FLUxvALvE magnetic turn- 


over pickup with which to make precise and reproducible record- 


e Hermetically sealed For a new listening experience, ask your dealer to demonstrate 
e Easily replaceable styli * the new FLUXVALVE . . . words cannot describe the difference 


3% Less than 1 mil stylus on special order but you will hear it! 


a 3 ‘PICKERING &@ CO., INC. oceansive, n.y 
6, 
Professional Audio Components “oe Mhise WHO C70 four hee ee 


Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detailed liter P-10 














EXPORT: AD. AURIEMA, INC., 89 BROAD ST.. NEW YORK / CANADA: CHARLES W. POINTON LTD., 6 ALCINA AVE, TORONTO 
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ALLIE D’S 1956 value-packed 
324-PAGE CATALOG 









the only COMPLETE catalog 
for everything in TV, Radio, Hi-Fi 
and Industrial Electronics 







Get ALLIED’s 1! 






complete, up to-date d 
with the world’s 
ot quality electronl 





lowest, money iVll { 





| 






buying adv 


x 


shipment, expert } 


a4 














s lowest prices 
, A RADIO Send today for 
ALLIED | . curcaee ao, tet. ie bj > 1956 ALI 






y)8° m. western HAymorket 1-6800 
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* 
CATALOG NO. 150 Wolda Moat Complete 
1956 e Latest Hi-Fi Systems and Components 


yapen on 9aee 317 





> 





° P.A. Systems an A ries 






e Recorders and Suppli¢ 










Antennas, Accessorie 










Receivers, Transmitter 





° Specialized industria 


Equipment e Test and Lab Instruments 





J 





e Huge Listings of Parts, T 






Featuring Super-Value Knight-Kits— Transistors, Tools, B 
ite] oMee iris Mell -loligelaliome leltiloleal Jal: 
in precision-designed kit form 


BUY DIRECT AND SAVE 
43 send for the leading 

















} Address : : 


“ALLIED RADIO} ‘ 


Zone 


World's Largest Electronic Supply House 


Si y electronic supply guide 

EASY-PAY TERMS HI-FI SPECIALISTS >” 
Use our liberal Easy Payment To keep up with the latest and ee ee ee ee on | 
Plan—only 10°), down, 12 best in High Fidelity, look to 
months to pay—no carrying ALLIED. Count on us for all ALLIED RADIO CORP., Dept. 2-E-6 i 
charges if you pay in 60 days the latest releases and largest i 100 N. Western Ave., Chicago 80, III 
Available on Hi-Fi and P.A. stocks of Hi-Fi equipment 4 { 
units, recorders, TV chassis, We specialize, too, in TV (] Send FREE 324-Page 1956 ALLIED Catalog 
test instruments, kits, Ama supply—and are foremost in . 
teur gear, etc. the field of Builders’ Kits r a | 
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CORRESPONDENCE 
call that RCA conduct 
and found the same answe) 
= : What then lies in back of tl 
= to license you and me The 
is that smart and capal t 
= are being swayed int 
abetting this legislative t 
NO NEE SS SS = which there is no real 
selling themselves a b f [ 
think that by puttin; 
straitjacket on their compe 
own troubles will disappe 
in the morning sun Che 
never be eradicated by 
is a disease that you |! 
to live with Licensing 
well put you out of | 
Let me point out how 
law can be a constant tl 
livelihood. Making 
chosen field in this 
a right and not a priv 
statute 
In that great body 
public move all kind 
ing the chiseler, the hate 
maker, the “there ought 
type of individual. The 
people are always looking 
to throw their weignt 
licensing law is made 
You can plate your 
the golden weat of | 
knowledge of a job we 
people give you the ray 
Then you will have 
or jury, o17 whatever 
to call the public be 
oversee the law and hear t all 
brought against you. \¥ 
shop operator and a me 
public complains to this ¢ 
THE 666 IS THE ONLY have done him wrong Y 
VOM THAT OFFERS ALL close your shop and « 
OF THESE FEATURES = =r0uP f -*s ae 
aism ed out there q 
In 
The MODEL 666 VOM is a completely self-contained, ready-to-use test instru- such i ne 
ment. Its accessories, probes, AC line cord (which serves to illuminate the dial yo Ar er t 
and instruction book all fit into the genuine California Saddle Leathe carrying : Phe rie in col 
case that is furnished with the instrument body will ay to jy M 
Pechnic lan, Ve ha 
METER MOVEMENT PROTECTION AND FUSED ae ee ane 
OVERALL INSTRUMENT PROTECTION ii eae a tes 
43 Unduplicated Ranges accusations and we 
AC Current Ranges put you on probation. M 
Separate Range and Function Switches complaints and of 
Only 2 Jacks for all Measurements have to revoke your 
Illuminated Dial (5000 hour self-contained lamps nterest.” From then 
Large, Easy-to-Read Scale 478” long are on borrowed time! 
Color Coded Scales: green—ohms; black—AC-DC volts, These public commi 
DC current; red — AC current; blue — output a record of positive 
Die Cast Chrome Bezel At the start they may bet . 


Metal Case, unbreakable, ultra-compact 


ward to be impartia 
Doubly Shielded, time proven 50 microamp movement 
Permanent Accuracy 3%DC, 4% AC 

New High Style, Easy-to-Use Chrome Bar Knobs 

Dual Purpose Handle also serves as AC line cord reel 


on they simply sink int 

where all such agen 

cratic indifference. The 

show the public how 
Complete with Probes, is defended, and you ar ' 

AC Line Cord and Leather Case $§Q°° the continued attrition and 


at your PARTS DISTRIBUTOR 










YOUR KEY 
TO 
EXCELLENCE 


PHAOSTRON 
needless complaint ur 

to defend yourself won’t 

throw in the towel, they 

PHAOSTRON INSTRUMENT AND ELECTRONIC COMPANY , How - Wo J 
Chairman, Associated Ra A 

151 PASADENA AVE., SOUTH PASADENA, CALIF. Servicemen 

Chicago, Ill. 


18 RADIO-ELECTRONICS 











ee 
oo. " ~~ 
' 









MAY, 







MEN 17-55! 


HERE’S A NEW 
OPPORTUNITY 
FOR you! 























f PREPARE AT HOME FOR A 
PROFITABLE CAREER IN 


AUT MN 


ELECTRONICS 


Want a better job? . . . more money? .. . better 
working conditions? These are the things that can 
come to a man when he has a skill to offer .. . 
especially when that skill is in a newer field where 
ground floor opportunities often lead to well- 
paying positions. Such a field is the Electronic 
applications to AUTOMATION — and what a field! 

Many plants, large and small, in various parts 
of the country are looking for ways of using auto- 
matic electronic control equipment to help turn out 
a better product and at lower cost. This equipment 
must be designed, installed and maintained — 
calling for well trained men. That's where YOU 
may come in! 

You need no special technical experience . . . 
no previous knowledge of Automation Electronics 

. to prepare for a future that can be bright and 
more secure. For now there is a proved way to get 
this important know-how. Mail coupon for com- 
plete details. Men 17 to 55 preferred. 


*WHAT IS AUTOMATION ELECTRONICS? 


Simply stated, this refers to the marvelous elec- 
tronic controls that will help regulate the much 
talked about ‘“‘automatic factory"’—as well as other 
amazing automatic equipment in plants, offices 
and elsewhere. It is a gateway to some of the 


most desirable opportunities in the amazing, newer 
field of Automation. 


ONE OF AMERICA’S 
A ) FOREMOST ELECTRONICS 
TRAINING CENTERS 






















DEVRY TECHNICAL INSTITUTE 


CHICAGO 41, ILLINOIS 


FORMERLY 


DEFOREST’S TRAINING, INC. 


1956 





Se 


Get in on the Ground Floor of this 
Fast-Moving Field 


A New Training Program! 


As one of the leading « 
its kind, the DeVry Te 


A Nex 
anizations of 
nical Institute . 
hes years of experience in teaching Qs 
Electronics, Television and Radio. So it 
is only natural for this training institute p 
te develop @ new program to prepare 4 zi 
men for good jobs in instrumentation — 
as well as in the design, installation and 
maintenance of Electronic controls — 
as applied to Automation. 


EMPLOYMENT SERVICE 


Following the same proved method 
used to train thousands of other men, 
you get valuable practical experience 
from actual electronic equipment. You 
also receive well-illustrated texts and 
effective moving pictures to show im 
portant basic principles—a wonderful 
home training advantage! To top that 
off, DT! provides actual employment 
help when you have completed the 
training—all of which can open the way 
to many new and exciting opportunities 


Member of 
National Home Study Council 


i 


Recording and billing 





Anti-aircraft gun control 


§ 


| Traffic control signals | contvet | Traffic control signals | 


MAIL THIS COUPON TODAY! 





. DeVRY TECHNICAL INSTITUTE, Dept. RE-5A-M | 
{ 4141 Belmont Avenue, Chicago 41, Ill | 
( 1 would like further information about the newer Electronic opportun- ] 
| ities in AUTOMATION, also facts on how you may help me to prepare , 
Name | 
Please Print i 

Street , 
City te I 
1012 DTi’s training is available in Canada a 

? 
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“LIVING SOUND” 


PIE, 
y he ' 
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WITH NORELCO 


Noreleo 
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FULL RESONANCE TWIN-CONE SPEAKERS 


ee 


High fidelity and tonal qualities associated with 
expensive multi-unit speaker systems — 

are similarly produced with new 

Norelco FRS Twin-Cone Speakers. 


Norelco’s exclusive Twin Cones are made from 
specially selected and matched materials — 





IS YOURS TO ENJOY 





operated from the same magnet and voice coil 
—some covering an extremely wide range 

up to 20,000 c/s. Norelco’s twin-cones are always in 
phase and operate in harmony—providing the same 
degree of efficiency under all conditions 


Unequalled manufacturing precision and quality is 
inherent in all Norelco speakers. All component 




















materials—including magnets, wire and even 
cone materials—are manufactured and assembled 
by Philips to suit a specific speaker design 


Many sizes in standard impedances are available 
from your dealer or send to Dept.D-5 today for 
more details. Norelco FRS speakers are 

priced from $59.98 to $9.90 audiophile net. 


Add to...and improve any sound system 


with Moreleo 
*FULL RESONANCE SPEAKERS 


NORTH AMERICAN PHILIPS CO., INC., 100 East 42nd Street, New York 17, N.Y. 


RADIO-ELECTRON 

















t. C. Lane, B.S., M.A. 
President, Radio-Television 
Training Association. 
Executive Director, Pierce 
School of Radio & Television. 





§ CAN DO FOR YOU WHAT 
i DID FOR THIS MAN! 










YOU can get top pay in the fast-growing 
Television-Radio-Electronics field just as this 
man did. My easily understood lessons — 
especially prepared for home study — can 
bring you the same success they brought hun- 
dreds of men, many of them with no more than 
grammar school training. 











GW Telephone 
Transmitter 


Super-Het Rodio Receiver 








Combination Voltmeter- 
Ammeter-Ohmmeter 


“0p 


AF-RF Signal Generotor 
™ Ss 





You work with actual parts and equipment | send you as 
part of your course. You get enough equipment to set up 
your own home laboratory and prepare for a top-pay TV 
job. You build and keep an Electromagnetic TV RECEIVER 
designed and engineered to take any size picture tube up to 









Important for BETTER-PAY JOBS requiring FCC license. 
You get this training AT NO EXTRA COST! Top jobs go to 
FCC-licensed technicians. 
CHOOSE FROM THREE COMPLETE, COURSES 
covering all phases of Radio, FM and 
RADIO-FM-TELEVISION TECHNICIAN COURSE—no previous experi- 
ence necessary. 


FM-TV TECHNICIAN COURSE — previous training or experience in 


21-inch. (10-inch tube furnished. Slight extra cost for larger 


sizes.) ... Also a Super-Het Radio Receiver, AF-RF Signal 
Generator, Combination Voltmeter -Ammeter-Ohmmeter, 
C-W Telephone Transmitter, Public Address System, AC-DC 


Power Supply. Everything supplied, including all tubes. 


— 
sd 


My school fully approved to train Veterans under new 
Korean G.I. Bill. Don’t lose your school benefits by 
waiting too long. Write discharge date on coupon. 


MAIL THIS COUPON TODAY: 
BEEREEE a ee 
Mr. Leonard C. Lone, President 


RADIO-TELEVISION TRAINING ASSOCIATION 
Dept. R-5C, 52 East 19th Street, New York 3, N.Y 


Vil send you my 





new 40-page book, 
“How to Make 
Money in Televi- 


Deor Mr. Lane: Send me your NEW FREE BOOK, FREE 
SAMPLE LESSON, and FREE aids that will show me 
how | can make TOP MONEY IN TELEVISION. | under- 


radio required. 


TV CAMERAMAN AND STUDIO TECHNICIAN COURSE — advanced 
training for men with Radio or TV training or experience. 




















sion, Radio, Elec- stand | am under no obligation 
tronics," a Free (PLEASE PRINT PLAINLY) 
sample lesson, and 
After you complete either the Radio-FM-TV Technician or the FM-TV | other literature wane —Ame 
Technician course you get two weeks of Lab work on modern electronic | showing how and p ome 
equipment at our associate resident school in New York City, Pierce | where you can get 
School of Rcdio & Television. Available if you want it-AT NO EXTRA | a top-pay job in City e Zone___Stote. 
COST WHATSOEVER! Television. 1 AM INTERESTED IN: VETERANS! 















(1) Rodie-FM-TV Technicion Course | Write discharge date 
CO FM-TV Technician Course 
(CD TV Comeraman & Studio 


sph h al 
NO OBLIGATION! 
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a adic Be levision lcaining Bb ssciction 


52 EAST 19th STREET @ NEW YORK 3, N. Y. 
Licensed by the State of New York @ Approved for Veteran Training 
1956 


MAY, 








honorable ancestor of the UNIVAC 


In theory many centuries have gone into the . .. Where ambition and professional skill fine 
development of the Univac? Only recently, at their reward in limitless opportunities 
Remington Rand Univac, has it achieved prod- expanding organization. 


uct perfection. The tremendous strides forward Immediate openings for: 


FIELD LOCATION ENGINEERS with a coll 


} : : : n a scientific or engineering field and exper 
> ers tT Y » yal 7a ae : . 
engineers of Univac. Recognized leaders in the moe im electronics. Matensive dactroni: 


in the past few years are due to the imagina- 
tion and creative genius of the scientists and 


field of electronic computer systems, they are ground may substitute for some college 

the men who set the standards for others to opportunities for rapid advancement. 

follow. You can become a member of this team FIELD LOCATION TECHNICIANS with t: 
school background and preferably som: 
ence in electronics. These positions can 
full engineering responsibility. 


Send complete resumé to 


_ Remington. Hand. Univac. 


DIVISION OF SPERRY RAND CORPORATION 
AT ANY ONE OF THESE THREE PLANT LOCATIONS 


MR. D. A. BOWDOIN MR. KURT PINKE MR. FRANK KING 
Dept. MP-10 Dept. MS-10 Dept. MN-10 
2300 W. Allegheny Ave. 1902 W. Minnehaha Ave. Wilson Avenue 
Philadelphia, Pa. St. Paul W4, Minn. South Norwalk, Conn. 











Send for FREE booklet 


in RADIO-TV- 
ELECTRONICS 


What would a $10 or $20 
a week raise mean to you? 


Think of it! Only one $10-a-week raise will repay 
your investment in CREI training, and leave you a 
profit of $200 or more the very first year! Your 


increases in pay thereafter are all pure 
you'll be prepared for many more pro- 
motions and pay raises in the future 
years of your life! 


CASH IN ON THE BIG PAYOFF! 


Why let opportunity to make more 
money pass you by because of lack of 
training? This booklet describes in de- 
tail how CREI training equips you 
quickly at home to forge ahead into a 
good paying job—in TV (color, too)— 
industrial communications—research— 
aeronautics and scores of other fields in 
this mushrooming industry. 
CREI Training Means Promotion, 
Pay Increases Within a Short Time 
Here are just a few letters 
from CREI students: 

“In this time of less than two years, I 
have almost doubled my salary and have 
gone from wireman to engineering as- 
sistant and now to junior engineer. I 
have CREI to thank.”—Frank A. Eck- 
ert, 22 Clover Lane, Levittown, Pa. 
“I chose CREI training upon rec- 
ommendation of two top engi- 
neers. Before I completed the 
course I became transmitter chief 
of a 5KW station. I am now em- 
ployed as a technician at a 100 


received 


! 
KW TV station and in spare time | CAPITOL RADIO ENGINEERING INSTITUTE To help us answer your re- 
a a good his — — a. a | Accredited Technical Institute Curricula Founded 1927 quest intelligently, please 
yusiIness. — rhe ° atton, 20: - “ee - % ms . - 
Burke Ave., San Antonio, Tex. Dept. 145-C, 3224—léth St, N.W., Washington 10, D.C. a the g informa I 
on: 

CRE! TEACHES YOU WHAT e your ! FREE 1 Book | 
E | Your Future in the New World of Electronics EMPL | 
NDUSTRY WANTS | tunities and CRE , f BY l 
Industry recognizes this, by | f . 
choosing CREI to train their own | Maju 
technical staffs. Among them: 4 CHECK Practical Radio Electronics Engineering rine 7 
United Air Lines, Canadian FIELD OF ‘ ; ; 1 
Broadcasting Corporation, Sears, | GREATEST Broadcast Radio Engineering (AM, FM, TV) KGR | 
Roebuck & Co., Bendix Products | INTEREST Practical Television Engineering | 
Division, All America Cable and Aeronautical Electronics Engineering D ELECTRONI | 
Radio, Inc., Radio Corporation of EXPERIEN | 
America. | i ae peters | 
CREI GRADUATES GET TOP JOBS! ARE YOU MOST INTERESTED? | 

. as electronic engineering tech- | | 
nicians. Employers contact us | | 
regularly for graduates to fill | CHECK | 
good jobs. Our placement bureau =! 


MAY, 1956 





profit, and 


cannot keep up with the demands. Typi- 
cal recent requests: “Two openings in 
our Field Service .. . aircraft electron- 
ics ... Starting salary is $380 and up 
...'—North American Aviation, Inc., 
Columbus, O. 
“Just about four months have passed 
since I made my first recruiting trip to 
CREI. As a result of that visit Messrs. 
Kohs, Plante and Wenger are now mem- 
bers of the Laboratories and Mr. Kres- 
ge soon will be . . . we have some open- 
ings now and will have others . . .”— 
Bell Telephone Laboratories, Murray 
Hill, N. J. 


NAME YOUR GOAL! 

CREI training equips you to pass FCC 
exams, qualify for top jobs; or, start 
your own business—many a graduate 
has been launched on a successful, self- 
owned business career, thanks to CREI 
training. 


CRE! ALSO OFFERS 
RESIDENCE TRAINING 


CREI Residence School Washington 
offers instruction at same high techni 
cal level Classes tart frequently. 
Qualified residence school graduates 
earn degree: Associate in Applied 
Science. Check coupon if you prefer 


residence study. 


WHY WAIT? YOU CANT LOSE! 


You already have practical experience. 
Add to it CREI’s advanced training and 
be assured of excellent pay, a bright fu- 


ture and job security in all electronics 


fields 

You owe it to yourself! Fill out coupon 
and mail today. No obligation. You'll 
receive your copy of “Your Future in 
the New World of Electronics” right 
away—free. Send for it today! 


AVAILABLE TO VETERANS UNDER Gi BILL! 


FILL OUT AND MAIL TODAY—BEFORE YOU FORGET IT! 











PRODUCTION TECHNIQUES: 








for the 
manufacturing of 
High Reliability 
Capacitors 


To produce capacitors free from any possibil- 
ity of latent defects, for use in the most critical 
applications, the Sangamo Electric Company 
has recently intensified its high reliability 
program of fabrication and inspection 


methods. 


Incoming materials are rigidly inspected to 
meet stringent high reliability standards and 
are stored in areas where temperature, humid- 


ity and dust are controlled at all times. 


Complete production histories are kept on the 
basis of small capacitor lots. X-raying of 
individual units, heat tests, vibration tests, 
altitude tests, and total destruction tests of a 
given percentage of all finished units assure 
components with an extremely low AQL. 
Testing facilities and resultant performance 
characteristics are far in excess of military 
specifications. Specify these high reliability 


capacitors for your critical applications. 


SANGAMO ELECTRIC COMPANY 


MARION, ILLINOIS 





























Separate facilities are maint 1ined for the exclusive processing and manufacture of high rel 
bility capacitors. Only specially trained, highly skilled operators, who wear special 


yrevent any possible source contamination, work here. 
I y 
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s are subject to vacuum under elevat 






examined to insure complete 
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or elements. 
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TOP performance 


for TY anywhere! 


Federal§ 


“ALL-STAR' 


LEAD-IN TEAM 


Urban, fringe or distribution system... 
heat, rain, dust, snow, ice, salt spray, 
polluted air... whatever the conditions 
you'll find a winner in these dependable 
Quality-Controlled Cables by “FTR” 


North, East, South, West... wherever there are TV cus- 
tomers. . . Federal’s “All-Star’’ Lead-in Team can be de- 
pended upon to deliver championship performance ...! 

These six popular types are outstanding examples of 
the quality, ruggedness, efficiency and long life buile 
into every foot of Federal Cable. Whatever the run re- 
quirements or local weather conditions the Federal “‘All- 
Stars” will score high in satisfaction ... with you and 
your TV customers. 

Federal lead-ins can be installed with utmost confi- 
dence, because they are engineered and manufactured by 
a pioneer cable maker . . . and “Certified by a World of 
Research”. . . through the International Telephone and 
Telegraph Corporation. 


Check the high points of Federal’s “All-Star” Team 
.»- check your stock of TV lead-ins...get in touch with 
Federal now for prompt shipment of your needs! 


*‘America’s leading producer of 
solid dielectric cables” 






A DIVISION OF 


For data on other types, write Dept. D-463A 


Federal Telephone and Radio Company 







High Volume-Low Price TV Lead-in 


_ te) 


Economical and Efficient 
1 TV-1190 TV-1190—300-ohm heavy-duty lead-in 
with 90 mil. web. Has 7/#28 copper 
strands. Economical and highly effi- 
cient. Insulated with Federal-devel- 
oped “silver’’ polyethylene for long 
life. Also available in brown. 





———_____—- 





Another Low-cost Leader 
TV-2000— 300-ohm dumbbell-shaped 
lead-in with 55 mil. web. Has 7/#30 
copper strands. A high-value, low- 
cost type for the average installation. 
Cinnamon-brown color is protection 
against ultra-violet. 


“Quality-Controlled” TV Lead-in & Cable 


_ : 


Heavy-duty Type 











TV-1182—300-ohm deluxe type heavy- 
duty long life lead-in with 7/#28 
copper strands, 100 mil. web. Avail- 


able in “silver” or brown polyethyl- 
ene. Resists weather, heat, sun. Very 
low line loss in fringe areas. 


s-— 
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Quality plus Economy 
TV-1184—300-ohm dumbbell-shaped, 
standard, economy type lead-in with 
7/#28 copper strands, 70 mil. web, for 
urban areas with no unusual condi- 
tions. Cinnamon-brown color is high- 
ly effective in resisting ultra-violet. 


t= 


Ss 


Rotor Lead-in 
TV-1188— Rugged, dependable, long- 
life rotor lead-in. Weather-resistant. 
Insulated with “silver” vinyl. Three 
7-strand conductors of .0121 AWG 
soft bare and one conductor of .0121 
AWG tinned soft bare 


Community TV Lead-in 


——= 


Secondary Lead-in 


59/U Type — 73-ohm coaxial lead-in 
Highly efficient as a Community TV 
pole-to-house tap-off. Meets all needs 
wherever a high-grade installation is 
a must. Ideal for use with unbalanced 
input TV receivers. 









A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
COMPONENTS DIVISION + 100 KINGSLAND ROAD « CLIFTON, N. J. 


In Canada: Standard Telephones and Cables Mfg. Co. (Canada) Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., New York 
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CBS-HYTRON 


Danvers, Massachusetts 
A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC. 


HERE'S PROOF 


@eeeeeeeeeeeeeeeceaes 


your 
customers 
want 


CBS tubes 


Since Garry Moore has bee 
CBS tubes over the CBS 
Network, most service 
have had women customers 
for CBS tubes. And not just 
awhile. 

Every day more and more 
are requesting CBS tubes. We 
stories like Mrs. Svensson’s ofter 

It all adds up to these important 
facts. You build good will... cut « 
backs . . . and profit more 
install CBS tubes ... the tubes with 
the Good Housekeeping (,uaranty 5ea 


Is your caddy well stoc hed with CBS tubes? 


Aon > 
* Guaranteed by 
Good Housekeeping 


9r 4 » 
§ aovenryst® 


Show her the CBS carton with the 
Good Housekeeping Guaranty Seal, 
See Garry Moore sell your expert service 


over the CBS Television Network. 


RADIO-ELECTRONICS 

















TENS OF THOUSANDS 


OF ELECTRONICS TECHNICIANS NEEDED BY INDUSTRY! 


let Rider Books Teach You Electronics Know-How! 


FUNDAMENTALS OF TRANSISTORS 

by Leonard Krugman 

Explains the BIG thing in electronics, today— 
the transistor! Written by one of the pioneers in 
transistor development, this book tells you all 
you need to know about this electronic miracle: 
basic operation, characteristics, performance, and 
application. Soft Cover, 144 pp., 5% x 844", illus. 
#160 iecenan Only $2.70 


ENCYCLOPEDIA ON CATHODE-RAY 
OSCILLOSCOPES & THEIR USES 

by Rider & Uslan 

Fully and clearly describes the oscilloscope, its 
construction and capabilities. Covers a wide 
variety of scopes, including present day models. 
Profusely (3,000) illustrated. Cloth Bound, 1008 
pp.. 8% x 11”. 

Gi eat nkeceoscesuvesaisecesacees Only $11.50 


| TELEVISION—HOW IT WORKS 
| (2nd Edition) 


by J. Richard Johnson 





A completely rewritten, up-to-the-minute edition 
of an authoritative and informative book. It is 
the newest and most comprehensive text on the 
subject, and follows the progress of the received 
signal from the antenna to the picture tube and 


loudspeaker. Leather Finish MARCO Cover, 352 
p., 54% x 844”, illus. 
|” RR eed ap sie ae ae Noe Only $4.60 


COLOR TELEVISION RECEIVER PRACTICES 
by Hazeltine Corp. Lab. 

Prepared by experts, this poe d covers every major 
aspect of color TV receivers, including the latest 
21” picture tube and its required circuitry. For 
anyone who wishes a solid grounding in color 
television, this volume is ideal. Destined to be- 
come a standard reference work on the subject. 
—_ Cover, 208 pp., 5% x 84%”, illus. 


#162 Only $4.50 


RADIO OPERATOR'S LICENSE Q & A MANUAL 
( Edition) 


by M. Kaufman 

Revised and enlarged 5th edition contains the 
latest revisions in Elements 1 and 2 (Basic Law, 
and Basic Operating Practice). Lists questions 
and answers of past FCC exams, plus discussions 
of each answer. An indispensable reference vol- 
ume for the student and operator. Cloth Bound, 
766 pe.» 5% x dort , illus. 
Pee Fai aN EERE ONNRR SS Th Only $6.60 


OBTAINING & INTERPRETING TEST SCOPE 
TRACES 

by John F. Rider 

Explains oscilloscope screen traces in clear, non- 
mathematical language. Contains over 800 scope 
traces, and complete instructions on the use of 
scopes and interpretation of traces. Soft Cover, 
190 pp., 544 x 8%", illus. 

Ba katewed eed eeS ous 84k ses ena Only $2.40 


INTRODUCTION TO COLOR TV 
(2nd Edition) 


by Kaufman & Thomas 





A revised, up-to-date edition of a best seller in 
books on TV. New edition contains full informa- 
tion on the latest and larger screen picture tubes, 
simplified receiver circuitry, etc. Most up-to-date 


introduction to color television available. Soft 
Cover, 160 pp., 5% x 844”, illus. 
WGK cack wan Wiss bok Cal wbelae eee a Only $2.70 


FM TRANSMISSION & RECEPTION 


(2nd Edition) 

by Rider & Uslan 
Covers FM broadcasting of all kinds, and explains 
the theory, functioning and servicing of various 
types of FM receivers, including TV receivers. 
Cloth Bound, 460 pp., 64% x 84%”, illus. 
eee 


UNDERSTANDING VECTORS & PHASE 
by Rider & Uslan 
A book which makes for quick and easy under- 
standing of radio theory, written for anyone in 
radio and electronics who has not had the ad- 
vantage of technical training. Soft Cover, 160 pp., 
+ Py ™%”, illus. 

cineapeweeerewawt Only $ .99 


BASIC VACUUM TUBES & THEIR USES 

by Rider & Jacobowitz 

Basic information relating to vacuum tubes, with 
a minimum of mathematics, from the behavior of 
the elementary electron to the specialized types 
of tubes. A must book for technicians, engineers, 
students. 208 pp., 5% x 8%”, illus. 

I NI  bsc-accpin'e'eincaraein Only $3.00 
#171-H, Cloth Bound Only $4.50 


HOW TO TROUBLESHOOT A TV RECEIVER 
by J. Richard Johnson 
A book written for the newcomer, to aid in a 
systematic procedure for troubleshooting. An 
easily understandable, step-by-step guide. Soft 
Cover, 128 pp., 5% x 8%”, illus. 

Bre Cudcd teknaduceenaccebossaeunnd Only $1.80 








BASIC ELECTRICITY 
BASIC ELECTRONICS 
BASIC SYNCHROS & SERVOMECHANISMS 
by Van Valkenburgh, Nooger & Neville, Inc. 

The fabulous picture-text books that teach faster 
and easier! The theory, principals and practice 
of electricity, electronics, synchros and servos, 
are here presented in a manner which permits a 
rapid grasp of the fundamentals of these vitally 
important subjects. Over 2,000 specially prepared 
illustrations present, explain and make every 

topic discussed picture clear 

#169 BASIC ELECTRICITY 
Soft Cover: 5 volumes, 624 pp., 6 x 9, illus. 
Only $9.00 per set 
all 5 volumes in a single binding 
Only $10.58 


Cleth Bound: 


#170 BASIC ELECTRONICS 
Soft Cover: 5 volumes, 550 pp., 6 x 9”, illus. 
Only $9.00 per set 


Cloth Bound: all 5 volumes in a single binding 


Only $10.5¢@ 
#180 BASIC SYNCHROS & SERVO- 
MECHANISM 
Soft Cover: 2 volumes, 270 pp., 6 x 9”, illus. 


Only $5.50 per set 
Cloth Bound: both volumes in a single binding 


Only $6.95 
HOW TO USE TEST PROBES 
by A. Ghirardi & R. Middleton 
The only book of ite kind, it « vere on types of 
test probes used with VOM's, VM's, and 
scopes. Complete step-by-step exp] Bboy with 


practical examples of results and effects. Soft 
Cover, 176 pp., 5% x 84%”, illus 
37165 ...Only $2.96 


HOW TO USE METERS 

by John F. Rider 

For the technician, hobbyist, TV or radio student. 
Explains everything about using meters of all 
kinds, Tells and shows what to use and what to 


measure. If you use meters, this is a book you 
cannot afford to pass by! Soft Cover, 144 pp., 
54% x 8%”, illus 

144... : Only $2.46 


HOW TO USE SIGNAL & SWEEP GENERATORS 

by J. Richard Johnson 

Discusses al! types of signal and sweep genera- 
A 


tors, and their applications in M, FM radio, 
and TV servicing. Soft Cover, 144 pp., 5% x 814” 
illus. 

#147. Only $2.10 








Really an education . .. A book which 
explains hi-fi loudspeakers and enclos- 
ures in a way that is easy to absorb — 
does not require any special background! 

The book is supremely authoritative 
and brilliantly written. Among its 368 
pages are many hundreds of illustrations 
which whet your appetite . not to 
stop reading until you have finished it. 

368 pages 5% x 8%” 





The "Classic" in hi-fi literature 


HI-Fi LOUDSPEAKERS and ENCLOSURES by Abraham B. Cohen 


Leather Finish MARCO Cover 


Its coverage is tremendous! EVERY- 
THING about ALL kinds of loudspeak- 
ers — about ALL kinds of enclosures 

. . inexpensive ones and costly ones. 
Not only does this book tell you all about 
them — but it will enable you to make 
wise decisions when you want to buy. 
Includes 18 blueprints of enclosures for 
home construction. 


$4.60 








JOHN F. RIDER PUBLISHER, INC. 


New York 13, N. Y. 


480 Canal Street, 


THESE AND MANY 
OTHER RIDER 
BOOKS ARE 
AVAILABLE AT 
YOUR BOOKSTORE 
OR PARTS 
JOBBER— LOOK 
FOR THE RIDER 
DISPLAY RACK! 


ry (as se 
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In Canada: 
Charles W. Pointon, Ltd. 
6 Alcina Ave., Toronto, Ontario 
In Canada, all oriees ppproximately 5% higher 

















the fastest selling 





ROTORS 





because... 





Pre-Sold to millions every week on TV 
The Most Complete Line... A Model for Every Need 


Superior Engineering...they’re Tried-Tested- Proven 
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Completely AUTO Completely AUTO- Completely AUTO- Heavy-duty rotor Heavy-duty rotor, Combination value Ideal budget 

MATIC version of MATIC rotor, pow- MATIC rotor with with plastic cabinet, modern cabinet complete rotor purpose rotor 

the TR-2 with all erful and depend- thrust bearing “compass control” with METER con- with thrust bearing mode 

the powerful fea- able. Modern de- Handsome cabinet, illuminated perfect trol dial, 4 wire Modern cabinet feat g 

tures that made it sign cabinet. 4 wire 4 wire cable. pattern dial, 8 wire cable with meter control ntrol dial, 4 
famous. cable. cable. dial, uses 4 wire cable 

cable 
CORNELL-DUBILIER CR THE RADIART corp. 
SOUTH PLAINFIELD, N. J. Ray CLEVELAND 13, OHIO 
28 RADIO-ELECTRON 








offers you the 
finest training | 
Sune se 
Radio-TV ” aetna 
electronics, 
TV servicing, 


Color TV 





americ® 





The instruction you receive and equipment you 
get (and keep) will start you on your way. Pay- 
as-you-learn. You pay for only one study group 
at a time. This 52 page book contains complete 
information on Home Study Courses for the be- 
ginner and the advanced student. 


RCA Institutes, Inc., Home Study E-56, 

350 West Fourth Street New York 14, N. Y 
Without obligation, send me FREE CATALOG 
on Home Study Courses in Radio, Television 
and Color TV. No salesman will call 


RCA INSTITUTES, INC. 


| 
| 
| 
| 
| 
A SERVICE OF RADIO CORPORATION of AMERICA Nome 
| 
] 
t 


Please Print 


350 WEST FOURTH STREET, NEW YORK 14, N.Y. 


Address 
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Physicist G. K. Farney checks the frequency of Bell’s new klystron, which 


located at far right. Tube’s output is ab: 


Sixty billion vibrations per second 





A great new giant of communica- 
tions—a waveguide svstem for carrv- 
ing hundreds of thousands of voices 

7 


at once, as Well as elevision programs 


| 
—IS being nve tigated at Bell Tele- 


phon | bor tories 


Suc h 


for frequencies 


now used In communications 


revolutionary system calls 
much higher than any 
These 
are provided by a reflex klystron tube 
that oscillates 60,000 megacveles, 


and produces waves only 5 mm. long. 


| he resonant cavity that determines 


the frequency is smaller than a pin- 


head 


energizing electron beam is projected 


The grid through which the 


is onlv seven times as wide as a human 


hair, and the grid “wires” are of tung 


sten ribbon 3/10.000 
G. K. Farnev, Unive goal is to harness the 
tucky Ph. D. in nucl phvsic S width that is ava 


team of Bell scientist 


one of the men who su fully ex neter wave 1 
ecuted the deve lopm« vour tele phe ne 


tron. Dr. Farney is a mem } st in the 


Grids in new tube, enlarged 
human hair for comparison. Ek 


times, with Wavelengths produced 
nic beam are only inch long 


passes through smaller, then larger, grid. transcontinental radio re 
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WEW! COLOR and Black-&-White 
LAB & TV 5° OSCILLOSCOPE +460 
KIT $79.95. Wired $129.50 


The FINEST professional 5 mc wide-band scope 
value. Ideal for research, h-f & complex waves 
plus Color & Monochrome TV servicing. Flat from 
DC to 3.58 mc +1 db (color burst freq.), flat De 
to 4.5 me +1, $ db. Vert. sens. 25 rms mv/in 
Vert. Z 3 megs. Has the following outstanding fea 
tures not found in scopes up to several times its 
price, kit or wired 


VERTICAL AMPLIFIER: direct-coupled (DC) 
thruout to eliminate |-f phase shift; push-pull 
thruout for negligible distortion; K-follower coup- 
ling between push-pull pentode stages for extended 
h-f resp. (minimizes h-f phase shift, extends use- 
ful resp. to 10 mc); full-screen undistorted vert 
defl; 4-step freq-compensated decade step attenu- 
ator up to 1000:1. SWEEP CIRCUIT: perfectly 
linear sweeps, 10 cps — 100 ke (ext. cap. for down 
pre-set TV vert. & hor. positions (30 & 
automatic sync. ampl. & limiter elim 
inates sync amplitude adj. PLUS: direct or cap 
coupling; bal. or unbal. inputs; edge-lit engraved 
lucite graph screen; dimmer; anti-glare filter 
bevel fits std photo equipt. OTHER IMPORTANT 
FEATURES: High intensity trace CRT. Finest sq 
wave resp 06 usec rise time). Push-pull hor 
impl., flat to 400 ke, sens. 0.6 rms mv/in. Built-in 
voltage calibration. Intensity mod. Sawtooth & 60 
cps output Astigmatism control. Retrace blank 
ing. Instant, dr full-screen vert. positioning & 2X full-screen hor 
positioning. Bal., cal astig. adj. externally accessible 5UP1 CRIT 
4 2-6CB6, 1-12AU7A, 2-6]6, 1-6AX5, 1-1V2. Deep-etched sat 
aluminum panel, rugged grey wrinkle steel cabinet. Designed ) 
building at home with no spe equipment. 18” x 8¥2" x 16 
SCOPE DIRECT PROBE* =PD: KI! $2.75. Wired $3.95. El 
pick-up & signal re-radiation 
SCOPE DEMODULATOR PROBE* =PSD: KIT $3.75. Wired § 
lates AM carriers betweet ke and 250 mc 


SCOPE LOW CAPACITY PROBE* =PLC: KI I $3.75. Wired $5.7 


tracing in high frequency, high impedance & wide-band circuits 
without distortion from overloading or frequency discriminatic 


to 1 cps 


7875 cps 


6AUR n 


for COLORand Monochrome TV servicing 


New! PEAK-to-PEAK VTVM #232 
& UNI-PROBE (pat. pend.) 
KIT $29.95. Wired $49.95 


UNI-PROBE: exclusive with EICO! Terrific 

! Only | probe performs all func- 
tions—a half-turn of probe-tip selects DC or 
AC-Ohm 
The new leader in professional peak-to-peak VIV Ms 
Latest circuitry, high sensitivity & precision, wide 


nge & versatilits 


time-savet 


Calibration without removing 

from cabinet. New balanced bridge circuit. High Z 
ny meter, can’t-burn 
7 non-skip ranges on every function. 4 

inctions: +DC Volts DC Volts, AC Volts, Ohms 


Uniform to 1 scale ratio for extreme wide 


r negligible loading. 42” 


range accuracy. Zero center. One zero-adj. for all 
functions & ranges. 1% precision ceramic multi- 
plier resistors. Measure directly peak-to-peak 
voltage of complex & sine waves: 0-4, 14, 42, 14 
420, 1400, 4200. DC/RMS sine volts: O-1 
) ), 150, 500, 1500 (up to 30,000 v. with HVP 
probe, & 250 mec with PRF probe Ohms: 0.2 
12AU7, 6AL5, selenium rectifier; xfmr-operated. 842" x 5” x 5”. Dee} 


etched satin aluminum panel 


ohms to 1000 megs 


rugged grey wrinkle steel cabinet. 7 lbs 
lew! veLuxe PEAK-to-PEAK VIVM +249 
with 7'2"' METER & UNI-PROBE (pat. pend) 
KIT $39.95. Wired $59.95 
All the advanced & exclusive features of *232—PLUS the 
extra convenience and readability of its big 7 " meter. Your 
ideal bench instrument 
VTVM RF PROBES* +PRF-11 or PRF-25: 
KIT $3.75. Wired $4.95. Accuracy +10‘ Use with ¢ 
11 25 megohm VIVM. 
VTVM HV PROBE +HVP-2: Wired $4.95 
with multiplier resistor. Measures up to 


any VIVM or 20,000 ohms/volt VOM 


2OQ 
150 kc to 435 me 
with ONE generator! 
Mew! RF SIGNAL GENERATOR #324 
KIT $26.95. Wired $39.95 


for COL 


@>5 


2R and Monochrome TV servicing 


genera 


nment 


New w 


nar 
t : 1 nges 
150-400 ke, 400-1200 ke, 1.2-3.5 me, 3.5-1 11-37 me, 
37-145 me; 1 harmonic band 
*1.5%; 6:1 vern ‘ 


hgnment tre rt 


accurate to 


The specs are the proof... 


NEW BEST BUYS 
1) 


COMPLETE 
with Preamplifier, Eavalizer and Control Section 
New! 20-WATT Ultra-Linear Williamson- 
type HIGH FIDELITY AMPLIFIER =HF20 


KIT $49.95. Wired $79.95 
A low-cost, complete-fa tv amplif - 
that sets a new standard of pe 

wired. Every deta 

control plate is of tl r . ET ) fag f 


Rated power output tt 
eps: 6 ke/4:1) at rated power 
distortion at rated power Maximum harmonic distor- 
tion between 20 and 20,000 eps at 1 db under rated power 
approx. 1° 
+1.5 db 10-40,06 ps. Frequency response (1%4,w) +0.5 db 
13 : a 

5 feedback equalizations for LI RIAA 
Variable turnover feedback t t ffect volume 
& permit large boosts or cut t i 
with mid-freqs. unaffected. I I & separate level 
set control on front pane I / tape recorder 
4 hi-level switched inputs: tune ’ ' xtal/cer 


IM distortion (60 
Mid-band harmonic 


Power response (20w) Of ) cy 


pectrum 


amic phono or 2nd tuner ts for proper 
loading with all leading 1 né \ tv xtal cart 
ridges. Hum bal 
has interleaved \ 
grain-oriented st 


t transformer 


ncing & 


These amazin NOW IN STOCK 
at your neares put them 
side-by-side wit or \ see 

for yourself BEST BUY. 
Fill out coupor 


PAGE FOR MORE EICO VALUES... 
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Do you OVERPAY , . 
for QUALITY ets | FREE 1956 
instruments? : =A EICO CATALOG! 


Tells you how to SAVE 50% on 
DAc Sims iM lel Sil eleal-lal Mele) tit) 











EICO’s mass purchasing 
and world-wide distribution, 
together with advanced elec- 


tronic design, produce values 

never before possible . . . to <a “wane Coors Seee 

give you Laboratory Precision | } > wn Aha ye 
the ate P- nt $34.08 : SsclLLescore 

at Lowes st! ' " . ' ‘= 

ee KIT $44.95 
GET the MOST for YOUR] | ee ‘mit pF wired $75.93 

, : strin ° 

test instrument till you put He ¢ e illuminated | batteries) ’ OSCILLOSCOPE 

the EICO INSTRUMENT — roll-chart Professional, all-electronic, sensitive, KIT $79 95 
. . . rugged—at lowest cost! Indicates D > 

(kit or wired) equivalent be- Pix Tube Test Adapter ...........$4.50 — sae & headphone clicks. . Wired $129.50 

Ps ‘ RF SIGNAL CATHODE RAY TUBE CHECKER #630 
Compare advanced elec- VACUUM TUBE GENERATOR KIT $17.95 Wired $24.95 

tronic design: see the latest in pagrreonycerdpear ;, KIT yr 95 

— ' KIT $25.95 ; 

circuitry and features. eed $39.95 Wired $29.95 

e 150 kc-34 me, 
Compare finest components: DELUXE VTVM I calibrated hare 


# 214 (7¥2" METER mi monics to 102 
see the famous brands you ( ) a tea oe 


KIT $34.95 . 
know and trust, such as GE, Wired $54.95 . pet i. 8 Easy, fast test of 2 


Centralab, Mallory, etc. 400 cps sine types & sizes TV pix & 
outputs. scope CR tubes, in set 


or carton. 








fore you—and... 


Notice ease of construction 
and operation: Exclusive “Be- #944 FLYBACK Senge 500 ew 
. ’ — nd. 
ginner-Tested” Manuals make TRANSFORMER & Sok wee : yp Aree 
: YOKE TESTER width control MA Range 75 kc— 
assembly and operation step- KIT $29.95 M ' on 1ge 75 kc 
by-step, quick, crystal-clear. ' : — 
> . M “ y a Wired $34.95 r+ KIT $34.95 
506 oS ageeg al * fast check alt | Mi Wired $49.95 KIT $39.95 
ning—they last a lifetime! flybacks & yokes ee om ’ aon aonen 
i i* ire : 





Volt reg 


. in or out of set. Eas 
Check 5 - Way Guarantee: . © spots even 1 TV/FM SWEEP GENERATOR +360 —_ 
Only EICO gives you this ex- ; shorted turn! 5MC-4.5MC CRYSTAL $3.95 ea. | DELUXE RF SIGNAL GENERATOR +315 


4 ae - 
clusive complete protection! | ” Sep. volt- Sep. hi-gain RF 255 0.5 ohms 











EICO guarantees components, ee r | & lo-gain audio —500 megs, 10 
+ ’ , inputs. @ mmfd—5000 mfd 


operation — AND guarantees a oy locator. Calibra- 
service and calibration for the o , ‘ - . $19.95 
LIFETIME of the instrument, : > KIT $24.95 e°0° wires 

at less than cost of handling. , z Wired $39.95 | $29.95 


Compare feature for fea- 


ture, dollar for dollar. 
New! BATTERY 20,000 Ohms /Volt 


There’s an EICO distribu- TESTER 2584 MULTIMETER 3565 M PROBES KIT Wired 
. ae VTV i 
tor right nearby in your own KIT $9.95 KIT $24.95 Peak-to-Peak $4.95 $6.95 


neighborhood — over 1200 Wired —n Wired $29.95 arent seeli $3.75 $4.95 
coast-to-coast. EICO planned A —er High Voltage Sect ae 
it that way so that you can able radio, hearing- 1000 Ohms/Voit | High Voltage Probe-2 $4.95 
easily examine EICO BE- aid, lantern, other Meee =| SCOPE PROBES 

‘ee ene Oe Demodulator $3.75 $5.75 


FORE YOU PUT DOWN ONE et equipment. SFIS | Owect $2.78 $3.08 


CENT OF YOUR MONEY! Low Capacity .......$3.75 $5.75 


COMPARE any of EICO’s | Fer FREE 1956 catalog, mail coupon NOW! St Lap ld ae leat teeta teataaleatelenoaanl ‘I 
| EICO, 84 Withers Street c-5 .§ 


46 models SIDE BY SIDE with 
ANY competitor. Then YOU / g Sroctitiye 18, How Verk i 
judge who’s giving you the 
MOST for your money. 

Over 500,000 EICO instru- — 
ments in use... You'll agree | 94 Withers St. © Brooklyn 11, N. Y. 
EICO gives you LABORA- me er ro | — PDTC hin ccrcrvcapnsciiltscatnaiaanineinnainasimasecirecet 
TORY PRECISION AT LOW- Prices 5% higher on West coast ©55 I City 

and subject to change without notice. 


EST COST. I Occup 
OT ee 1945 to 1955: a decade of Know-How & Value Leadership in Kits & Instruments—over 1/2 million sold to date! 


instructions and satisfactory i = dl Special noise power factor. 
» “™® 


° kit 


6V & 12V BATTERY ELIMINATOR & R-C BRIDGE & R-C-L COMPARATOR 
CHARGER 31050 #9508 


DELUXE MULTI-SIGNAL TRACER 2147 














1 Send FREE 1956 Catalog and nome of neighborhood I 
| EICO jobber. 
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EE ADDEO — 
ELECTRONICS 


Hugo Gernsback, Editor 


THE ELEMENTS OF TELEDUCATION 
The threat to our future can be me 


HE economy of the United States now rests squarely 
upon technical progress. For decades our know-how Federa 
was second to none in all techr ical endeavors. We are Teleducat 
no longer in this fortunate position. Indeed, we are network 
now running in second place, having already surrendered be pro-r: 
our rank to the Soviet Union. In the graduation of tech ment 
nicians and engineers, particularly in electronics, we are would 
threatened with a further decisive setback. Not only is out agall! 
economy thus threatened seriously, but our defense and oun could 
very existence are challenged. 
Unfortunately we cannot now quickly reverse this dis- 
astrous trend by supplying the nation with nonexistent 
and competent teachers, the supply of which is constantly 
shrinking. Only one other means eft open to us to 
ameliorate the condition—technical education via television 
teleducation. The present teache hortage need not be 
ani irmountable obstacle. We have s ifficient good teat he. 


o reverse the downward trend in a few short years. 


} 
{ 


The writer has spoken of thi tuation ofter and feel 


1 ct ary, due to the present emergency, to bring it up 
once more. Here is the plan briefly outlined 


1. Russia has now definitely overtaken the United State 
in teaching and graduating of future technicians. They tur 
out far more vital technicians than we do. 

2. We have a disastrously low supply of technically com- 
petent teachers, who, due to inadequate pay, constantly 
defect to higher salaried industrial or other positions. 

3. The number of technical students has declined con 
stantly and will continue to until our shortsighted teaching 
methods are reversed. 

1. Paradoxically, we have more good teachers than we ngin 
actually need /F we only will use their talents intelligently ‘uropean Government 
to fit present-day technical growth. Why use an outstanding “T doubt if 
teacher to teach 100 students in a single institution IF THE ; 
SAME TEACHER CAN INSTRUCT 500,000 OR MORE 
SIMULTANEOUSLY? 

5. We HAVE tthe technical facilities today to achieve 
this via closed-circuit television 

6. In short, without going into details, this is the way 
the proposed system, outlined by the writer in 1945, works 
From a central point or points the best technical and science 
teachers in the land instruct via large wall projection color “Ty 
television ALL the classe in the land. If the instructor of 

moment is at Yale, the rest of the country is connected 
to that point. The next lecture may come from MIT in 
Massachusetts, from Caltech in California or from any other 


y ; , 
point hecanse all institutions of learning are tied in to the 


Alin you 


received recently 


public 


co : “However, 
will not be merely talk. The teacher—be he a physics, chem vee ee 


ical, electrical or electronics professor—will instruct directly 


national teledueation closed-circuit hookup. Such lectures 


from the laboratory all important experiments and make 
clear any technical point by actual physical demonstration 

7. Technicians and engineers, however, are not created 
overnight. We must implant the seed of scientific adventure 
into the very young mind—before age 10. Country-wide 
teleducation MUST start in grade schools and be followed 


; : ; 10. As the safety 
up with more intensity in high school. a 


on advanced tecnnicla 
December, 195 RApDIO- ELECTRON Kt should not be drafted 


Forecast, December, 1954, ar ] } 
placed only in techni 
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TEST INSTRUMENTS 


TRANSISTORIZING THE DIP METER 


tas to 
‘iG 


2, 5—11 m 


} 
d id 


GRID-DIP 


tube oscillator 


generally, a 
with a meter to 
measure grid current. When the 

dip meter is coupled to a near- 

by tank coil or other resonant circuit, 
energy is absorbed by the coil. As a 
result, there is a dip in the reading of 
the dip meter. When the meter is tuned 
for maximum dip, the external and dip 
circuits are in The unknown 
frequency of the tank may then be read 
calibrated scale on the grid-dip 
The useful as a 

signal generator (it is essentially an 
oscillator), to check coil Q (by sharp- 
ness of dip tuning) and other 


neter is, 


resonance 


on a 


meter. meter is also 


related 
applications 

To transistorize the dip meter it is 
important to consider the difference 
between a tube transistor. In a 
tube oscillator the grid acts as a diode 
to rectify the rf There- 
fore, it is easy to measure the rf level 
meter in the circuit. It 
that the principle 
transisto perhaps 
with 


ele- 


and a 
oscillations 
with a grid 
may 
applies to a 
all we need is a 
the collector (o1 transistor 
ment). Unfortunately, this 
work. The reason is that each element 
; transistor passes current at all 
times. Whether the transistor is 
lating or not, the current is essentially 
constant. Fon typical 
point-contact transistor oscillator, I 


34 


seem same 


meter In 


other 


series 


doesn’t 


of a 


oscil- 


example, in a 


\bove 
Left 


illation; non- 
These 


l 
Values, 


measured 2 ma during os« 
oscillating current was 1.6 ma 
may be called the O and N 
respectively. These values 
vary only about 20°. Similar 
hold for a junction transistor. In a 
typical circuit (RADIO- ELECTRONICS, 
August, 1954, page 87) N is 650 ua, 
O is 500 uma. 

In each case the N 
relatively small, 
a dip of about 20% on a meter scale. 
Yet this is not the This 
difference, small as it indi- 
cate the 
measurement. No 
so tightly that it 
energy from a 
normal conditions all we can 
a dip of about 10—-15°% of the N 
ference. This to only about 
2% of full have 
shown. For example, in a typical case, 
a coil was coupled 1 inch fror 
dip meter. The dip was o 
division on the meter. Ev 
grid-dip principle cannot be used 
transistors unless you 
magnifying glass, too 

The problem may be solved 
After attempting various 
balancing and bucking networks, 
following idea was adopted: A 
is added to rectify rf across the g 
meter tank and the 
a de meter. This approximates 
ation of a tube grid-dip 
diode rectifies just like a 


therefore, 


values 


O difference is 


representing at best 


whok ory 
Is, does not 
during a 


true dip available 


coil can be coupled 
will absorb al// the 


grid-dip meter. Under 
expect Is 
O dif- 
comes out 


scale as experiments 


idently the 
with 


want to use a 


easily. 
complicated 
the 

qaiode 
rid-dip 
current is fed to 
the oper- 
The 


vTId so we 


meter! 


Internal view 





Meter is external to instrument 


shows parts layout 


have the entire meter 
cate oscillation level... Wit} 
lation the meter is set 
When oscillations cease (a 
coil). the 


now 


ing out the 
back to zero 

Now the N 
scale! In 
coupled to the grid-dij 
distance of 1 inch. The 
to about 15° of full 
the meter had originally 
With tighter coupling 
separation) the dip wi: 
These are healthy dip 
apology need be offered 
ments. 

This principle has 
a junction-transistor 
and have 
A two-band device wa 
has been tested under mat 


QO differen 


meter one € 


beer 


been m 


results 


a separate plug-in coil 
from 
ove! 


band. One covers 
other from 5.0 to 
ranges were chosen becau 
sent the most useful p¢ 
frequency spectrum. For ex 
is full 
experiments and tests i 
10- and 80-meter band 
The oscillator liag 
Raytheon 2N114, a_ higl 
type. It has a frequency 
me, one of the highest 
able. While this 
only with a coverage up to 
is no reason why this canno 


coverage and ove! 


(see 


article ¢ 
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OLY higher if 1esire 
i itor is tuned by C3 whict 


in coil L2. Coil L2 1 
an Amphenol polystyrene 


inch in diameter, 1% inche 


rt} form has a base which 
rewed down to a Bakelite strip 
) d inche s by 1 ll I The 
ed for a pair of banana 
tl coil may be emovet 
e has no on-off vitcl I} 
¢ oht! The i! ) er 
hut off when the 
from the banana } nee 
the negative f he 
(wher tine extern mete! 
é ) No matte how often 
dip meter, the battery w 
ny, many months for the dra 
r cS 1 pec il t ece I 
trar tor experimente 

16 inch thick, 1 nehe 

Vet it 1 365-unf triable 
‘ tive ovel i s() rot 
I ret is that tl init | 
tric betwee ere 
t¢ It is obtair e f n 
Ra Co, as pa I el 
t I and ost n) 

C2 which conne tl 
nd llector of the 2N114. Tl 
LOO f was found ist rigt 
t band covere by tl 

If \ l are expel e! Y 
} onel Oo! iowel Tred I 
er va for tt nacit 
( l pstick with the 
d and all « ¢ To 
ms ¢ capacitor Cl hunt 
a choser ite mar 
e! to obtain a nearly c 
t over each bar A higher 
\ ipacitance here may cau 

tput at either the | I 
t f each band. I suggest you 

iriable for Cl at the start, then 

ptimum value. For oI 

er Cl wa placed inside the 
tick and the capacitor leads were 
for naking connectior The co 

\ ire very thin and cannot offet 


ipport Tor the coil. So wrap the 
the capacitor leads 
the 
leads are. not clipped 
Instead 
f a transistor mounting block, a three- 
trip is used. The 

the transistor leads tightly 


leads around 
nd let the latter do supporting. 
he transisto? 
(see photo) as is usually done 


screw ter 


This is only a matter of preference 
he al five-pin subminiature socket 
iy be used if desired. 
he rf across L2 is rectified by a 
ysti liode and filtered by a_ dis 
ipacitor before being fed to the d 
meter. Potentiometer R1 controls the 
irrent to the meter to obtain full-scale 


+ + 


reading close to 1 
Rl, is a 
%, inch in diamete} 


leflection or any 
Another unusual 
‘dime-size” pot only 
with a shaft only % inch in diameter! 


component, 


[his tiny part is also available from 

Lafayette, their part number VC-34. 
The 200-ua instrument. 

You may unit if 


meter is a 


use a more sensitive 
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very LOW 
quency 


on the low-frequency coil 


all tne 





wish by using a ver re tance 
R1 to prevent overloading. On the 
t Dand, averape current al 
i ym the Dand it ¢ 
00 wa. A tructed here, tl 
lip meter does not have ar nte 
meter. Thus, you cal ‘ 

r other applicatior ! é 
wn. Useful as the dip mete 
technicians or experimenters nee 

more than a few hours a wee 
t It doe not een 
rate the mete}? inte t 
ent 
l Ca rate the cal l ¢ t 
f ency Cé¢ and place 

ave recelvel You cal ! re 
p by connecting the inte! 

T the recelvel t ne 

hassis. Tune the ect 

frequencie 5. ta n et 
will calibrate the hig! nye 


As a bright idea 


‘ frequency 


Parts for the dip meter 











220,000-oh wat € 
by potent : (see text 
ut 00 | 0 1—O2-yif dis t 
5-uuf miniature tuning capacit see text 
W114 transist N34A crysta de: 2 
ght cells; 1—0-200-u | te te 
3 st | f k; 2—t 3 h 
w frequenc text): 2—t a jack 
k 2—Bak stri¢ with ¢t > £ 
tad aa) ll nbates h 
* i veers 
ximately x 24x 4 
2Nil4 
ut r 
. > 4 + Sa +4 ANA ANA 
° ; wt 
Minding 
o soa: 
= Oo 4 
Kid im al 
4 o7 : <—_ 
oi 3 
+ + + tt + + - _ 
4€ 
Oe o 
Schematic of the grid-dip meter. 
ition would be evractly half that of 
he high-frequency unit Perhaps | 
vas only lucky but the result w 
ensational. One coil covers frequencies 
xactly half that of the other, so only 
ne calibration is needed. Only at the 


there a discrepancy. 
the high-fre- 


exactly { 


end is 
example, 11 
coil 
the 


For 


me on 


corresponds 


vithin width of a line) to 5.5 m« 


1] way down so that 6 m¢ 
high-frequency coil corresponds to 5 m«¢ 
n the unit. 
n ado not 
pot on the 
alibration is 
He re 
which produced the above calibrations: 
The low-frequency 
occupying about % 
frequency coil 
Both 
enameled wire. 
correspondence 


lowet However, 5 and 


t the 


quite come 1n a 
respective coils, so a special 
made at this point 


are dimensions for the coils 


coil has 23 turns 
inch; the high- 
has & turns closely 
are wound with No. 22 
To produce the desired 
coil calibra- 


spac ed. 


between 


TEST INSTRUMENTS 


ce 
Tr 
1 
| ‘ 
Tr} 
I 
7 
| 
i 
| 
the 
ne 
\ 
WI 
D 
re 
I 
} 
even |} 
CZ ( 
ve} } 
I Ve 


fact y 
vene 
ry T ’ ’ 
dit I } 
low Q 
< 

T) 
mi! I j 
in i 

DOWE 

holde) | 

act 

the t 

the I I 
ick f Wher 
co nave 
i s=«VE i the 
way re el! i! 
before toring I When 
you do, n the 
battery circuit END 











TEST INSTRUMENTS 


Simplified TV 














Weston model 985 
v-h.f. calibrator 


ERVICE technicians often shy 


away Ir ealligning or cne< k- 
ng aliligi ent ot TV receive! 
circult cause they are not if- 
ficiently fan i vith their equipment 
and alignmer! procedures or feel that 
tne mprovement 1 performance wil 
I »bably not be great enough to com- 
pel ite for the time require¢ to set 


a typical setup for 
receiver with a scope 


narker generators. But 





ww the maze of leads 


draped across the na and bench 
or the spurious responses caused by 

proper grounds, stray coupling and 
out-of-tolerance components. Nor does 
it provide a remedy for the headaches 
that result whe the marker signal is 
o strong that the c ost or whe! 





the marker pip disappears along the 











base line or close to an important trap 
frequency 

Fig. 2 shows a simplified alignment 
setup recommended by Weston for use 

th their new model 984 weep gen- 
erator and model 985 TV calibrator. 
TI setup minimizes overloading in 
the TV receiver and provides a pla nly 

ble marker at all times—even when 
et exactly at ar portant trap fre- 
q lene 

The r.f. rcuits of the 984 sweep 
generator are nventional. A portion 
oft the r.f. or t itput signal 1 tapped 
off and fed to the marker generator 
(model 985 TV ca ator) where it is 
° ed wit Be stor hn 
aeveiop a pulse type marke! Thi 
pulse 1 haped amped and fed to 
the Z-axis input of the scope to mod- 
ilate the pe trace The marker 


FO 
—— | L 


t 
| a 
fp 4p 


LOOSE COUPUING  \L INPUT TP 
tee 






Fig. 1—Typical TV alignment setup. 
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TECHNICAL EDIT 


(Fig. 3) then appea 
or a double hole 
tern, depe nding 
brator’s functior 

or brighten the tra 
points, 

The display at a 
be obtained wit! 
ment procedures a! 
marker in the cente 
is too strong and 
Markers at vital tray 
attenuated too mut 

The displays at / 
markers are injecte: 
Z-axis circuit. Marke 
stant regardless of i 
trace. With positive 
at b the marker fre: 
tered betweer two < 
When negative-inte 
used, marker freque) 
by the short line cent 


blanked portions of t 


Model 985 calibrator 


The variable marke 


nal is develope d by aca 


4 + 


oscillator covering 4 
265 me in 10 funda 
drum type dial wit! 
of 8% feet provide 
quency indications 
sound and video car} 


dial drum is couples 


switch so only the ‘ 
Rectangular marke 

1.5-me intervals (set 

markers are 1. 


These points corr 





frequencies of the 
1.5-me crystal oscilla 
indicates zero beat | 





Fig. 2—Simplified alignment setup. 


ALIGNMENT 9 


he , 
P he { 
e use " ) 
ta contre t 
i neterodyne 
I Ca ra 4 y 
all transmitte. 
equet! of i? ! 
provide ir patter 
istments.,. 
Phe reuit of t 





the 6T4 Colpitt 
Trot the plate clr 
RF OUT terminal 


crystal diode mod 
attenuator. The diod 
output to be amp! 
1.5 me, 300 ke or 4 

The function con 
& HET for calibrating 
the buult-in crystal 
know! ignals. A 


from the 6T4 is fe 


the 6BA7 mixer. TI 
witch to 1.5 MC « 
tne crystal OSs¢ 
inject its signal 
6BAT7. The v.f.o. and 
signals heterodyne 
mixer plate circuit 
w audio frequen 
gnal is amplified | 
the 6CL6. A neon | 
and 47,000-ohm re 
across half of the 
output transformer 
ference between th 
indamental or ha 
s, the neo 
Exact zero beat i 
li e harply ext 


To calibrate the 





1.000 cycle 
gn 
pointer 1 set to tr 
nearest the desired 
crystal oscillator 

crystal providing 
calibration point 


then rocked about tl 





NOTE: CAUB F 


Fig. 3—TV receiver response patterns. 
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ea ‘ 
¢ te? 
‘ ) 
< circuit ae 
4 (bla 
p } 
‘ ‘ f the calil 
\ I ( \ the c} i 
er of be rnal is fe 
] a idel 
e As the swe 
le i sidebands ad 
n ed simultane 
\ i ‘ ‘ equencle 
C4 ne et ) 
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} 3 fe 
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$ 3 $ ; 3 3. 472 EACH 
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a, 66, 34h: 
pn ager we : ls Fig. 4—Schematic of the Weston model 
See i ee Se a ees ee ee oe 1 = 985 v.h.f. calibrator. Instrument per- 








a. mits simplified alignment procedure. 
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) T T ne 4 T t ‘ 
component to the scope 
nance « poner I ! t edanc 

high enoug} that he prohe n 
be ed across the low te and cathode 
! stors found ir ist video amplifiers 
ithout introducing distortion. 
Construction and adjustment 

The chroma probe ivout nown 
I 2 The 1 nen ft e! piece 18 
drilied out t ‘ nel 1 the <¢ al 
cable The cable shield dere to 
a solder ig by dr ng al tapp 
the end piece for a 4-40 ew 
fastening the to the secre 

The parts may then be embled 
(except Tor tne B elite enc ece) as 
INPUT ad a, 
—>—_—_+—+ ~ 2 OO ~, a 





Fig. 1—Schematic of the chroma probe, 
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material i ‘ he 
Lo 
channe tral tir 
t ta I ) t T t 
detector. S« t he ( 
( ri Ad t tne 
ne ation on tne ‘ 
pract ce when ! ! 
ing any video checlh 
to synchronize the 
with a capacitance 
yoke or flyback trar 
be done by clippi 
scope external-syn 
yoke leac It not } 
ture the yoke lead it 
vnchronization i t 
tern to remain loc! 
amplitude or polarity 





-~ — 


Fig. 2—Mechanical layout of the probe. 


Probe complete with the coax « 


Using the probe 
The 1 e cat 





t re t 
‘ or vu It 
eimmirf 
. 4 
a wet ( \ 
n be } ¢ 
etector to f 
} h « 
n 
f . tiny +} } 
i 
t ‘ 
, 
! DD lve 
of the } ret 
! ence of the ‘ 
ne output I 
ean be ob rve t 
¢ ition rT tne 


nal check } 
may be used i at t 
Q or R— Y and B— Y di 


Beyond this point 


formation has fre 
500 ke, or 1500 ke n t 
channel, so norma e t 
he used. 
A vtvm may be 
RADIO-ELECTRO! 


TEST INSTRUMENTS 


y > Standard horizon 
il waveform of NTS¢ 
color bar pattern: above, 





\ » detector output as 
se with wide-band oscil 
loscope: below, the same 
output using the probe 


and narrow band oscillo 


S¢ ope. 








t ° 
— ie VA, 2 5 
x : Y 
* M 6M ? ’ 
Fig. 1—Color stripe sig- 
nal in monochrome trans- Materials for a.c.—d.c. prob 
mission: above, with wide- 
band scope; below, with y 
probe and = narrow-band ; 
scope. rae 
rat of a receiver’ local S-n t following the back pore! ( I 
tor up to the demodulator grid the receiver’ ..O8-MC OS¢ te ind 
eis litan 4 heckine of th : ; ' eet Pnak. 4 
complete e checking of e chroma ‘ ipe preceding the f1 ore} 
=>. 
rtior of a color receiver pe i i greenish vellow bar n the — 
Fi hows the standard horizontal ht edge of the color-television scree 
vaveform of the NTSC color bar pat 
r? The r ( ire rranved I the P: 
call aa P mii ; ' Parts list for chroma probe 
a I . ‘ S f) ym e st £ uuf + 
é \ ceva reer n enta, re nad b TCN tubula € ? - 
The re e amplitudes of chro} ; t silvered 5%; 1—250-uut n 
. 7 7 », 5 50-yyf, ¢ 
plaved } +} probe ire not tralab 822-AN n¢ INSé I 
r. The sre as f turns of No. 26 wire w J in 2 layers 
L t d ve h 'S wt 
Yellow Ho M enta RK N 6 wire wound é laye te fo0 
Ac ‘ € h, 10 wh 4-4oot ath R x 
( I 14 Red { € nect k Jepend 
Green R8 Bl 6% : a : ie : 
h inside dia t t end . 
tock Bak 
1} I Ct } ern W take! it ti h round stock b "7 ; 
{ Ta ver vide etect \ } h brass rod ¢ vided f 6-32 
har I T he out 
ime p ryt ng ar ry uv} ) W her the prol ised , ‘ 
Fig 1 wa made nder the ime cor ynal containing 1 38.58-m«e { ne the \ 
ditior Most telev n statior trar tput will appear as two pit ! the 
mitting color progran insert a e of the video blanking; nterva ) 
rine I l or their | } I vl ! e pip can be ( } 
programs to aid in adjusting and cl r informatior ist like ( bar 
ine’ color-receiver operation during ! pattern. However, only the rst f 
tallations. The stripe enal cor ts of ving the horizonta vI | e wv ’ 
two bursts of 3.58 me of ap] ximately ppear at the output of the burst kever 
2 microseconds’ duration just preceding and the burst preceding horizontal syne 
the front porch and just following the will appear in the bandpass amplifie: I 


back porch of the horizontal sync. The channel. END | both R 
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are I 
techy he 
tenon rat , ange 
( l¢ ill cay I hav 
he ability to bl nd to pa ( 
To determi | condition of a 
apacitor in a given circuit, with ordi- 
nary equipment, one lead must be un- 
oldered to late it the re of 
he circuit I method is time-con- 
n g be ¢ od capacitors 
may have to be unsoldered before the 
faulty one is found. Perha more im- 
portant, the trend in modern receivers 
ind other electror equipment is defi- 
nitely toward printed-circuit wiring. 
Here, with the short component termi- 
nals and the ever present danger to foil 
pattern, phenolic and bonding of the 
foil to the phenolic, unsoldering and 
resoldering’ ¢ ipacitor can be co tly. 
The new in-circuit capacitor checkers 





Fig. 1—Diagram for open-circuit test. 


40 











The Knight model F 119 
capacitor checker. 


‘ 
ctbician.“4 1] 
t t I re 

rhe test leads f 

] ed act t ( 

witch depressed. O , 

+ n of the tunir ‘ 

mine if the « " I 

il net! wit 

the condition « 





An example of th 


ment is the recently | 
capacitor checker kit. 17 trument 
has two eparate t 
whether capacitor are 

Fig. 1 is a simplified f the 
open-circuit test. Hartley itor Vl 


operates at a | 
imately 20 me, wit! 
the tuned circuit P 1 L2 
close-co ipled to the ink circuit and 
feeds network Zl, cor ting of C2, L3 
and C3. This network ar 
coaxial cable to the test make up 
a quarter-wave trans! ! line at 


| 6E5 


4 w | iw 
we — aa | 


Fig. 2—Diagram for short-circuit test. 


NEXPENSIVE 
CAPACITOR 


YHECKER 


, te] () 
v} } ri e i ur 
\ ea would ha 
iT eneth to | 
nh at 20 me. 


vave line that 

necte he + 

er I end i 

yutpu end 
eC a hort 

rt if the test « 
to an open < 

end of L2 s¢ l 

V igre The 

fied by the diode 


of V2, keepin 


If L2 sees a sl 


capacitor), no volt 
the grid and the 
If, however, a n 
nected acro the te 
ippeal across the 
acro L2, rectified 


of the eye tube. TI 
in proportion to the 
voltage. A capacitor 

cause practically comp! 
capacitance larger thar 
initely close the eye. ( 

than 20 uwuf will l 
Shunting resistance 
less across the capaci 





cause the eye to close, ir 
capacitor even though the 
may be open. (A descript 
circuit appeared in the J 
on page 53.—Editor) 

Fig. 2 is a simplified 
the short-circuit test. Witl 
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SEL RECT 


200 puf 











Left—Rear view of the tester, s! the 6E5 
assembly and oscillator adj nent Above 
Underchassis view of capa o1 checker 
r switch in this position, the resistors of I than approximately ito. 
winding of the transformer fur 1) ohms, will show partial eye ening ent 
ugh Rl and Cl, a prope} The 7-45-uuf ceramic trimme apa isa 
i e which is impressed acrt eft | 
2 closing the GE5 eye tube. The test .diu 
in this test shunt R2. If the test Parts for capacitor checker swore 
; aia a Resistors: !—10,000, !—47,000, 3—470,000 ohn - 
ar horted, bias voltage 1 watt. 10 |\—47 ohms, | watt lead al 
he eve opens Thu I norte on Navel 
ine Capacitors: !|—25, |—200 (5 2 vee 
pacitor will open the eye. Capacitor 0015. I—O.1 pf: 1—20-uf electrolyt 50 volt Fis \ 
hich are merely leaky will only shunt I—7—46-put trimmer Knight « cit The 
R?. reducing the bias voltage but not Coils: !—oscillator type (Li), |2 t f N 22 Howe 
+ } nameled wire wound on 4 .-inch diameter I ‘ 
inating it. Actually, a leaky capac- form, tapped at 6 turns; 2 Is (L2 and L3) 04 rectine! I 
must be almost completely shorted uh, 12 turns of No. 28 enameled wire sewoune capacitor. | tl nn 
: : nch diameter form . ft: 
en the eye completely sarv a T} 
ines = . Miscellaneous: |—50-ma selenium rectifier N5 2 | , ‘ a 
[he bias voltage is chosen to mak« ystal diode: 2—spst slide switches dpdt slide 6.3-volt seco! e powe! 
the test insensitive to high resistance. switch; I—transformer, 140 volts at 20 ma, 63 volts trans! \ 
> . st | amp; I—6E5 and 6-pin socket 6C4 and ‘ ' A Pe 
Therefore, good capacitors larger than miniature 7-pin socket; |—mounting bracket for ages al he e 61 
2 OOO f whose reactance 1s extreme ly 6ES: | hassis; 1—48-inch length of coaxial cable when the nst the hort 
¥ 2—alligator clips F 
yr good capacitors which are acro sé test position. Switc! be closed 
before ¢ } S elec 
f aa al eithe oes 
6C4 r wy tor t 
In nt 
we ‘ 6E5 mitter } ea t 
= rf laa r th { d 


a +—- — on, | obvious, espe i I they cause 


( 
b> “7 
+ “Ny MM ‘ complete 10ss I t ‘ Open 
> : ‘ — f 9 : +] 
~ > 4 | capacitors may h ! ¢ Dt! 
> : + effect and, hence ( é ficult to 
~ es ~ 
<—o © — 7 or detect Sucl " ild cause 
IS 
3 -_ “2 ’ oz: ) sional oss, ! of wave 
AL ba 
< IN Pe oP 00 ee! form or instal 
ed ‘ 0 oe Oe alt 2 : ; 
| ae Sty In view of the tim vine features 
l ° L alov i { hecker 
: i. a alone, an 1n-cire or checker 


can be a wel é 7 tion to any 


Fig. 3—Schematic diagram of the Knight in-circuit capacitor checker. service shop END 
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ee. a ad cali - : a 

\¥ d t/lé } PU ra pta (ie 12 }] 
} $4-/7 sof - o> yfopeae 
O/ lv a ‘ /} é/ ‘ ,\ 


the 
transigner 



























Pee a 
Ww INCE the i i 
istor, considerable ¢ 
been placed on tne \ 
S between tran t 
type. This has bee Oo we 
: CV ; , that I was convinced that 
6 60 80 100K 4 | graphic al and analytic 
7 & . sign would be futile L he 
i = 6 F.S. 40 a te 8 having to change 
ee: n - t re tr: s1stor piit 
9 ‘ 4 ; ‘ ire ansi ramy 
0 MT IN @ out 9 0 10K pleasant Thi wa 
\ BIAS (Re) STABILIZATION COLLECTOR . part a, hae hg Bgl 
li re Se ke, boi te 0 alll ala } This little unit wa 
‘ - ; come these difficultic r} 





method of amplifie: 


; : accurate. Many exper 
\ front view of like to become entang 
the transigner. tions. For those. the 

the transigner approa 
tions may be dispensed 
operating values pred 

} * sistors with abnorn 

may be easily detected 

What is the transigne It 


grounded-emitter amy 














Except for power sup- 
ply, all components 
are located under i 


transigner chassis. variable power suppl) 


variable bias resistance 
the operating voltag: 
potentiometer; to change 
20 uf any resistance, you turn anot} 

1). The de voltage apy 

sistor circuit may be 

7,500-ohm voltage div 

supply circuit. The coll 

ance may be adjusted 
“ 100,000- and 10,000-ohn 


SWITCH 
il 
TRANSISTOR SOCKET 


connected in series ir 
2 

” cuit. A 10-megohm pot 
i cult controls base bia 
3 

é 


5.000 and 1,000-ohm 


40 uf 





with the emitter pern 
emitter bia resistance 
controls you can de 
audio amplifier in mir 


The original transigne1 





and dirty arrangement 

3 hours. Stress was place 
operation, versatility and ease 
pretation rather than eleganc I 
bottom view of the transigne? ‘ 
that a large number of blank tie 
points are available. These were 
vided so that changes could ea 
made in the circuit later if desired. T} 
transistor socket and _ th 
strips were fastened to the meter w 
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\r " 
lhe oie, re | \ 


Using the transigner 


fo design a gtoundediemiier tran GOS 


uM ' GROUNDED-EMITTER AMPLIFIER 


| Cc Input 
‘ De R R R, Voltage Imped 
( ! t t volts fohms) fohms) (ohms) Gain ance 
('} r 4 
, 
Parts for the tra 
% . Re 
Fig. 2—Diagram of test circuit and Settee 
eee data obtained using CK722 transistor 
2 contall e ¢ Capa 
lod Misc 
i I ) | 
| " 
he } Opt watt 


, WY 


*\WWVA 


eVAAY 
4 
, wyYr 


? % con 
3 
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the Y stenal i 


MATRIX OPERATION 



































ry? 
fi] 
4‘ 
(i i 
y a ()] 
\TRIX the 
Cc, 
f or 
1 i» 
ive 
\ 
y W 
i 
¥ 2 
\ ‘ 
' 
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} 
) 
il 
| 
{ aA 
: Ma’ “Gareunek sen 3 ¥ villaee ta relthow 
: ' ' , 1 
. 
| 
‘ 
— 
MINA c } 
> * — ‘ ¥ AMPL — _ + 1} ) 
Sa 
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ROMA | — ve — 
> > 4 n . { 
al ~ 
v oo 
a 
| ra €7 e ——s ~— J 
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Fig. 1 { common matrix arrangement used in color TV rece 











quemneemennnineny 
~V¥=—3.6V —¥:—35 y T = oe 
Fig. 2—Output of color detectors and 


matrix when R Y signal is applied. Fig. 3—Tube drive when \¥ ( 
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volt. Fig. 4—Tube drive when ) 
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\ rainbow 
screen of a wide-band scope 

having a triggered horizontal sweep o1 
i conventional horizontal sweep capable 





erating at 300 or 400 ke rhe rain- 
enal then appear i hown it 
Fis . The signal has the shape of a 
ine wave. Since the frequency 
rainbow signal fer ightly 
co he ‘ often 

,a a } 4 ‘ 
] iinbow ! } nstant 
depicted in Fig by repre- 
ng the signal voltage in the form 


Irculal weep (constant radius) 


I rainbow 


] tot 


ignai rotate in phast 
respect to the color-subcarrie1 
illator in the receiver because it ha 
et frequency. (An ac voltage 
ented a an arrow or vector 

necessarily rotates with respect to an- 
other ac voltage having a_ different 
frequency.) And because the rainbow- 
ignal vector rotates with respect to 
the color-subearrier oscillator vector, it 
sweeps through the various hues indi- 
ited in Fig. 7. For this reason, a 
rainbow signal is sometimes called a 

ea) phase sweep. It is a linear sweep 
because it has a constant rotating 
speed; it is a phase sweep because its 
only variation consists of a change in 
phase with respect to the color-sub- 
carrier oscillator voltage 

When the rainbow signal is applied 
to a color TV receiver, it is picked up 
only by the color detectors (see Fig. 1); 
no part of the rainbow gnal passé 





through the Y amplifier since the color 
ibearrier frequency is trapped out in 
the Y amplifier. 

Since the rainbow signal is incom- 
plete (no Y-signal component), how is 
it possible to obtain visible patterns on 
the screen of the picture tube? This is 
lone hy ntroducing ar artificial Y 
( mi ponent via the brightness control. 
The master brightness control applies 
a de bias voltage to the signal electrodes 
of the color picture tube. Thus the 
technician simply advances the bright- 
ness control to a point where the rain- 
bow colors appear satisfactorily on the 
screen of the picture tube. This is 
equivalent to having a Y signal of 
constant value. 

Returning to Figs. 3, 4 and 5, we 
can see that when the rainbow signal 
is sweeping through the RY phase, 














y SV 
RED OUTPUT 
A 
V DRIVE 
Y=5V 
B—V20V onl be NE UT PUL 
SV ORE 
Y=5V 
GREEN OUTPUT 
_' 





-_ AV DRIVE 
G-Y=—-3.6V 


Fig. 5—Tube drive when Y 5 volts. 
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we can obtain any one of the three 
conditions by adusting the master 
brightness control. That is, we can 
make the R~-Y signal 


I 
the red gun alone, the red and blue gun 


yhase energize 


ther or the red, blue and green 
ins tovether. 

Thus, the hue displayed on the screen 
of the color picture tube can be made 
to vary by adusting the value 
However, it must not e 

pposed that this is always the « 
the value of the Y signal in other (and 


more conventional) situations cont 


nly the brightness and saturat of 
a color, without changing its hue. 

A standard NTSC color-bar 
for 100 saturated colors is shov 
Fig. 8. This color signal has a lumi- 
nance and a chrominance component, 
as shown in Fig. 9. The three charac- 
teristics of a color, which concern mat- 
rix and _ picture-tube operation, are 
brightness, hue and saturation, which 
the matrix processes in terms of Y, 
E-Y, B-Y and G—Y. E-Y and 
BY are distinguished by phase, being 
in phase quadrature (90°) to each other. 
The chrominance signal in Fig. 9-a is 
a mixture of R-—-Y and B-Y. 

As a simple illustration of the effect 
of the ¥ 
brightness and saturation, consider the 
following three red color signals: 

1. Signal for 1000 
full bh, ightness: 


Y 0.30 


component in controlling 


saturated red at 


R '§ 0.70 
B Y 0.30 
G . 0.30 


2. Signal for 500. saturated red at 


full brightness: 
Y 

R z 

B Y 

G Y 





> Signal for 100° 
half brightness: 


Y 0.15 


saturated ved at 


R = 0.35 
B 4 0.15 
G 4 0.15 
The voltages in these three red 
nals show that the only difference 
between 100 saturated red at half 
brightness and 50 saturated red at 
full brightness in the Y component. 





This, then, leads to the question, 
“Why do we observe cases of matrix 
operation in which the value of the Y 
component affects hue, while in other 
cases the value of the Y component 
affects only brightness and saturation?’ 
The answer to this is that the value of 
the Y component can change the hue 
only when the relative values of lumi- 
nance and chrominance voltages are 
such that the dynamic operating range 
of the color picture tube is exceeded. 

Thus, it can be stated: The role of the 
Y signal in matrix operation is control- 
ling the brightness and saturation with 
no control of hue, during normal opera- 
tion of the picture tube. END 
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Fig. 6—Waveform of rainbow signal. 














Fig. 7—Color phase relationships. 





Fig. 8—Standard NTSC color-bar signal. 





Fig. 9-a (top)—5.58-me chrominance 
component of color-bar signal; 9-b (bot- 
tom)—luminance, 
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Weak picture due to defective a.g.c. 








Snow caused by excessive a.g.c. voltage. 


By CYRUS GLICKSTEIN 


G.f (automatic ga ( rol) 

é le n TV receive ur 

otte ugh to I Thi ~ 

I « i .¢ ( cu are 

re comple r most ot! TV « - 
tI 1.g n is usually one 

he é ( The difficulty 

4 eca ( the symptoms 
resulting from a.g.c. faults are exactly 
he ime a produced by familian 


the ect I of the re- 


Normal signal input at the antenna 


produce video overload (too much 
contrast), with the contrast control 
havine less than the usual range of 
control, while sound is normal; 
Sound O.K. but the screen is blank 


(no picture or raster) on active chan- 


nels at normal brightness setting 


inactive hannels a normal raster 
visible. (Th indicates the picture 
tube is blanked out with normal signal 


input as a result of video overload.) 

The following mptoms may be 
caused either by a.g.c. troubles o1 
faults, as indicated in parentheses, 1n 
other sections of the receiver: 

1. Tearing, bending, erratic hori- 
zontal hold action or other hori- 
zonta instability (front end, 
video strip, syne section, horizon- 
tal a.f.c., horizontal sweep cir- 
cuit). 

Defective vertical and horizontal 


section), 





syne (front end, video strip, syne 


No sound, no pix, raster O.K. 
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Fig. 1—Schematic diagram of the a.g.c. circuit in the Du Mont RA-312 chass 
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video amplifie) te a ‘ ne. At the same time, a ne 
ets). age 1 developed t tne ( 
a \ ( ! m | l (1 < 
video strip) 6AU6 ACC BUS 
The a. 4 ( I u t i AGL BRLYER 
©) | of he de , QuPosiré ; —_e ~ é 
1d tne \ eo (or ! ) ROM VIDEO AMPL 5K 
tage the video detector, tl ‘ 
ne. ind ne pict ( I 
he ¢ t mu r ¢ 5K AGC THR 
sa 
Il ) ‘ ( ! ‘ ot T 
+ 
+ 4 - ( 
‘ oa ‘ 
le trip (no sour no |} | 
O.K.): 
Video strip (weal trast Fig. 4—The a.g.c. threshold control 
no video, sound and raster O.K.); is in cathode circuit of keyer tube. 
S P } y 
tt t } } 
ihe ks tudo! itpu whic i a 
, 1 
} pr .¢ dine, i hie 
ne), . 
ne inctlo I Khebt 
here , y , d 
function of the i} 
! re ade " 
} he antenna t¢ i ( t 
t lest t ve : 
(The 6BE6 a » tu t 


lows sync pulse 

; a — the plate. Howev: ‘ 
al = a) ( 1) , other in the ‘ + { 
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ciel ike tabolad A.g.c. action 

1.6. \ fourth \ ety fis The prima functior 
a.g.( 4 ed ina he in keep the output } ture leve 
eto} tne eve i De ( constant wit! change yna 

popula There are of « e ma trength (peal nal level) at thea 
ariatior of each of thes a tenna terminals. Like a.v.c. dio 
type Fig. 2 show a nple a.g. Cl tn is done Dy Nn king’ a I 
cult 1 ana ( e rectifier. nal develop more a.g.¢ is, appl 

Simple a.g.c. 1 milar to a.‘ through the a.g.c. bus to the 
radio receive} The rectified and f the r.f. and video (or « n) f é 
tered video i.f, signal produces a nega amplifier stages, to reduce an fiea 
tive d.c. output voltage based on the tion. A weak signal produc: é a.g 
peak value of the i.f put. Ih mple bias. Therefore, r.f. and video (con 
a.g.c. systems noise bursts and higl mon) if. amplification 1 greatel ‘ 
noise levels tend to add to the normal However, if a comparatively weak ! 
a.g.c. voltage. This increase the ad- signal were allowed to develop any a.g. 
verse effect on the signal unle nois¢ bias, the result would be a still weake1 
cancellation circuits are used. signal. This is undesirable, especially vide 

A keyed a.g.c. system hown i! in fringe areas where the signal-to é ( 
Fig. 3 and is used in many recent noise ratio is low. For this reason many ( 
models. The keyer tube, which is biased receivers with a.g.c. have controls o ‘ tI 
to cutoff by a high cathode voltage, switches in the a.g.c. system for select- ‘ ( 
conducts only during the period when ing the level of signal strength at whic} t g t 
the positive peaks of the video signal the a.g.c. becomes operative. ag A eveloped 


(horizontal syne pulses) are applied to Manual a.g.c. controls fall into two n the 
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capacitance of the « 
2.2-uuf capacitor, gen r 
SIDE from the routine component chrome transmission. It not possible  ynit. In some cases where L4 
breakdowns in color receivers, for both V1 and V2 to conduct at the’ erly tuned, and sever 
which have their counterparts same time, and for color reception V1 have been tried without ‘ 
in monochrome chassis, a few must be cut off to allow the chrominance erratic oscillator ha 
problems have developed to chal- signals to reach the color demodulators increasing this capacitance t { 
nge the service technician who has via V2. even 6.8 uuf, using only NPO 
ned his attention to color. Frequently, the rectified burst signal This will require retunir L4 
One common trouble is intermittent is not strong enough to completely cut crystal itself has giver 
lor reception. I have seen cases where off V1 although it can synchronize the trouble. 


ight changes in antenna orientation or color oscillator. This is the real cause of Defects in the reactance 


i.d-in placement caused loss of color. many cases of intermittent color recep (V5) and its circuit may 
\t first the trouble appeared to be in tion. When this trouble is suspected, the lator (V6). V5 behave é v I A 
the antenna system. However, the color V1 cathode lead to ground should be tuning capacitor shuntir ! t 
lidn’t grow weaker gradually; it dis- opened, disabling the killer circuitry crystal, thereby contré 
ippeared abruptly and in each case Many technicians have installed a tor frequency. Its shunt 
varying the hue control also caused loss switch between the killer cathode and depends upon it ty 
if color, often just as the correct set- eround. If the receiver must operate on which varies with elect 
ting of the control was approached. marginal signals, it is best to open the and the values of ¢ ul R I 
Actually the trouble had nothing to switch. in C3 would cause the 
io with either the antenna or hue con- Another frequent cause of intermit- tive, increasing the ca 
Oo The clue is the al rupt loss of color. tent color reception, where monochrome limits. If either ¢ 
It is caused by the color killer circuit pictures are received properly an value, exce ive capacit 
vhich biase the chrominance amplifier intermittent color subcarris oscillator the cry tal and it t 
veyond cutoff during monochrome re- 
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eption to prevent noise pul CHROMA SIGNAL - 
assing through the chrominance cir- m MODULA 

lits and causing color specks on the 
screen 

Fig. 1 shows a widely used color killer { 
circuit. During color reception the burst 
signal is rectified by V4 which develops 
1 high negative bias at the plate of _ 
V4-b. This is applied to color killer V1 

ind cuts off plate current. The plate VIDE 

iItage of V1 then rises to B plus, 150 7 

its A AM 

Chrominance amplifier V2 is direct- 


coupled 
turned 

through 
V2, cut 


f nal 
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Plate current flow 
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voltage of 
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Fig. 1—Schematic shows simplified color killer 
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Fig. 2—Typical color subcarrier oscillator circuit. 
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The Kay Lab industrial TV camera. 
tube Consequently the motion of the not required. However vnc ep- 
two scanning beam 1s ynchronized arator circuits are needed at the viewer vert 
Simultaneously timed blanking ‘ to break down the composite tel on TI 
also go out from the pulse generator ignal into its basic components of 
to the camera and picture tubes to pre video blanking, horizontal and vertical ede. 
vent release and display of spuriou yne. pu 
retrace signal A final arrangement (Fig. 2-c) is one nterv 
- that sends each basic signal component 
Interconnection plans separately to the viewer. The first 
There are a numbtr of methods of methods require but one line to link \ 
sending the video and synchronizing camera and viewer. When signal com 
information between camera and view ponents are sent separately, three lins 
er. For many installations (Fig. 2-a) (multiconductor cable) carry signals viDE a | M 
' ; _ AMP 
a standard television receiver function between camera and viewe1 In this . 5 3 
as a viewer. The synchronizing and plan the syne signals are applied 4 \ * ’ 
“ WN OF 
video signals are used to modulate a_ directly to the horizontal and vertical 1 , 
; : . ER ¢ 4 
low-power r.f. oscillator tuned to a deflection generators. Syne separators aga 
° : . - - " . > . a! N 
frequency of one of the v.h.f. television are not required. 
channels. Therefore the television sig- The first method is convenient whet 
nal can be carried by a transmission standard television receivers are used [ . VIEWER 
line (300-ohm or coaxial) between as viewers since chassis need not be STEM by ANDA 
camera and antenna input terminal worked upon. The second method doe 
of the television receiver not use any 1! f. carrier and bypas ses ve 
With this method there is no need to the r.f. and if. processes. The third < — MP P 
modify any existing television receive arrangement eliminates the sync sep- “<*] INSERTION [77] TVS 7 |AWPL AMP 
as the signal input contains the con arator circuits but requires a multi- a 7 
3 ; 1 ia £0 a 
ventional r.f. and video components and conductor cable. xs y YBLAN? 
the horizontal and vertical syneronizing ! < + 
pulses. Of course, the disadvantage here Signal makeup S <{PULSEGEN - 
is the relative complexity of the The simpli ity of the composite tel a 
A second common system (Fig. 2-b) vision signal for an industrial system on 
is to send the composite video and amazing. Such complex waveforn ne HORI: 
‘ > > 
synchronizing signal over a coaxial equalizing pulses, serrated vertical syn L u 
cable to the video amplifier input of the pulses, etc., are not necessary in a ‘ 
viewer. For this method an r.f. carrier closed-circuit system. In fact, as shown 
-_ : - 
f ] _ ae @Qaen f 7 
STAGE FOR MPOSITE ec | | | 
VIDEO . : 7 TRANSMISSION || VIDEO VIDEO | & 
— — }—P INSERTION OF SYNC -}—HTVSIG }-—»----—- —} VEO ‘ 
T AMPL 4 BLANKING PUL AMPL SYSTEM AMP AMPL 2 BLANKING v 
f _ | L <~~< . > 8 ~' 
nn I T . - Ply ‘ NSERTION - we 
GENERATED VIDEO INFORMATION VIDEO & c 
ie ass Y BLANKING te I " 
a HORIZ & VER | 7 € 
I HORIZ & VERT , ae , Fs 4 BLANK ’ 
BLANKIN SYNC PULSES | = | < 
| UN a f 
ld | 5 HOF 
KIN} 0 ——-@ ——- —~ -— | 2 
y em | oer ieee. = PULSE GEN > 4 
” / | ™ ba) 
CAMERA TUBE | | SEP J Fd ? 
a J — ; 
| I HORIZ ORI? CON 5 f 40F Hi 
a | HORIZ DEFL | THORIZ | DO HORIZ COILS ~ aia / >| = 
HORIZ COILS SYSTEM - : PULSES | sysTEM = TEM 
HORIZ PULSES | 2 NDIVIDUAL LINES TO VIEWE 
| PULSE GEN 
VERT Puses L____ ———7 VERT 
VERT COILS VERT DEFL VERT VERT VERT COILS EM : 
+—_____+| SYSTEM mas DEFL a 
SYSTEM 
Fig. 2—Diagrams show systems used 
Fig. 1—Block diagram shows basic plan. in industrial television transmission. 
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The R¢ A vi ‘ era tube (see 























photo) has bee responsible for initial 
successes in industrial television. It 
s high sensitivity, minimizes light 
ing problems : nd permit 
lesign of lightw { mpact tele 
vision came! I portant is 
that its as ite t need not 
be elaborates ] r t the top 
anode voltage niv al t 300. Thus 
a separate high-voltas pply is not 
required As the n has a low- 
HORIZ SYN 
™ 
7 NE INTERVALS 
FLAT-TOP FOR BLANKING 
~™ 
NT RVAL 
SYNC-BLANKIN 
Fig. 3—Signals for standard tele- 
vision and closed-circuit systems. 
NCIDES WITH HORI Pu VERT N sf 
N n TT n ST FIELD 
a - RA 
HORIZ PUL j 
RS HALFWAY BETWEEN HOF 
Fig. 4—Producing vertical interlace. 
circult powe M t re re 1 
Live ly ow 
All the f entions wired 
connection t CCE viewel Ssim- 
plicity of { t I ind the 
vidicor permit ! tion of an al- 
most inbe i television 
camera. F € i e, the Vage camera 
(see photo) r or elignt tube in- 
cluding camera tube. The camera meas- 
ires only 10 x 6% x 4% inches. It 
can supply a eo-modulated r.f. sig- 
nal directly to the antenna terminals 
of a receiver i straight video signal 
for application to the video amplifier 
input of a views 
The circuit functior the 
camera are now! n Fig. 5 Video 
signal output of the camera tube is 
amplified by a seve tage video ampli- 
fier consisting of four tube Three of 


these tube have la functions. The 
fourth stage i phase corrector or 
so-called “high peaker” which corrects 
for the high-frequency de-emphasis that 
occurs at the output circuit of the 
camera tube 

In the fifth stage horizontal blank- 
ing and sync are inserted in the video 
signal; vertical sync blanking is added 
in the sixth stage. The final amplifier 
is a video output stage supplying com- 
posite video to an output jack and 
succeeding video modulator. One dual 
triode functions as video modulator 
and r.f. oscillator. It supplies a video- 
modulated television signal to the out- 
put jack. 

The pulse generator is a four-stage 
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5—Block diagram shows circuits in the Dage 60 industrial TV camera. 

















segment of the camera containir functions without read 
tical discharge and output stage ind brightness levels change 
he yntal oscillator and t t tage The ictual irl vi 
The vertical discharge tube forms a roll of 35-mm film, 
vertical iwtooth, being excited by a motor-driven regulator 
60-cycle wavetorn f I I owel a 1 tite and conti 
~ I rt vertk ‘ i ve n a I ty \ exte I 
the vert ut it stage wl t I change I film aut 
the camera-tube deflect or el I betwee! camera ler 

f the discharge tubs thode t é condition moves into 1 
Ise is video-insert ! inkir Weatherproof housir I 
ir i verti Dia! I I ne mera La I trial Came i 
tu The horizonta ‘ ‘ other phot The ur 

put tage perf ! Sir Tunct I for cor veatne! tan 

in tl formation f the | ntal operation, plus a wil 
pulses ar horizonta eflect ne \ mist ar rain. A 

Mar pecial acce re being made to operate aute I 
leveloped for use wit] il tele Lab me} ‘ exce 
V m imera They l e ve 1 ae hin lirect 

atility and reliabilit i indu il in tor the projector 
tal ations I I eXa } « ry ¢ \ I ,' er If Ve i! ict I tl 
a number of essorie } emot film can be run ane 
optical focusing of camera from mot taneously on a numbe 
tor viewer, weatherproof |} ng, ex lifferent locations } 
plosion-proof housing, exte n video educational tool. 
amplifier to increase spacir between The field of close 
camera and viewer, inde Vater init trial television ne 
and automatic iris. There are many a} 

The automatic iris (see photo) com- niques to be explore 
pensates for changing light leve to as that the television tec] 
sure TV pictures of constant brightness ittention to the field ar 
and contrast. Thus the tele, n systen of its development. 








“Now then, how long have you been a half-wave rectifier?” 
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In recent years the W-VO ele 
trostatic-1I tube ha been deve ped 
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externa mi 
DY an elect 
potential a} 
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Fig. 2—Continuously variable magnetic 


focus control in Admiral 23B1AZ sets. 


used requires magnetic focusing. A 
1,900-ohm focus coil is connected in 


series with parallel 7,500-ohm potenti 
ometers between a ] I 
approximately 150 and ground. Here 
again a wide range of focus is evident 
with the 
zero resistance to approximately 
that of the focus coil. 

Fig. 3 shows the focus circuit of the 
Westinghouse V-2314 and V-2324 chas- 
sis. A 24DP4 or A electrostatic-focus 


potentiometers ranging from 


twice 


B-plu voltage of 
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witl latter bei f , to obtain 

! htne eave centering 

nd shadow rrection to the focus coil 

il centel o” magnet (after irefully 
id tine the yoke) 

In cases of poor foc vhere the coil 

an I ol circuit have been checked 

out, i ace the picture tube or check 

t [ I ~ ‘ 

lt PM focus magnet (Focalizer) 

) idjusted with a nonmagnetic 

vdriver. It consists essentially of 

t r four small bar magnets in a 

fr encircling the neck of the tube. 

Magnet t rth controlled by a 

horting screw that hunts the mag- 

ne eld of the focus magnet that 

would ordinarily pass through the neck 

of the tube. Where a magnet is too 


strong, the technician can improvise a 


int where 


shunt to bring the uni 


1! 
I 


it will provide optimum focus 


When replacing a tube using a focus 


coil with an electrostatic-focus type, 


remove the coil from the neck of the 
tube and place it as far from the tube 
as the cabinet permits. Do not remove 
the coil from the circuit unless you 


replace it with a resistor of eq livalent 


f ed p erly the home » it was 
b ght to the hop We have tried a 
fe Foca ers made by a well-known 
a facture) and ? each case, u ith 
he SCcre a fhe way mM, the picture 
comes ¢ ef kh g acceptable, hat 
t quite. We have tried n ng the 
1g fa thtly but that did 
t help. Since there » other focus- 

7 ¢ trol, we are ata li as to the 
trouble Does ti et ise rome pecial 
For nagnet? And if so, why should 

the egqular magnet ddenly become 
; ) fy of) I ca derstand an ranet 


he } 7 weak S. C., Trenton, N. J. 


It is most improbable that the Focal- 
zer has increased in strength. More 


likely a change has taken place in the 
physical characteristics of the 
tube. If you have not already done 


so, try replacing the tube—the old one 


picture 
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E = ‘ 
I i t » tl it t 

he mly in place | net 
ttraction of the I \ 

e the trengtl I t i 
point where opti n be 
ybtained. 

Vertical nonlinearit 

1 sley 9 lel H TORBH ha 
cr é th a ve sft ( ert il 
ve arity at the ¢t ij f f é. 
height controls doe f e the 
vertical ose lato a f fa ha 


bee checked and a 
replac ng the 12PH I te r é 
mprovement, but nowhere et hat 
the p should 


I have a schematic of the ef pie a 


tive 


connections are as they si 


picture ie very clear a ] ty . but 
just not linear What ext / >) 
Cranston, R. I. 

You omitted an important piece of 
information—is the top of the picture 
spread or compressed? They have dif 
ferent solutions. Thi t ble go 
beyond your set and is fairly mmon 
in most of the Super \ eri Try 
several 12BH7’s. If tl loes not help, 


replace the vertical output transf 
again try a few 
often particular combination of 
these 
linearity and changing them will cure 
the trouble. 


some 
components will | luce non 


If the above doe not he : nread 
ing can usually be corrected by insert- 
ing a peaking circuit cor ting of an 


Ol-uf 600-volt capacit I eri with 


a 150,000-ohm l-watt ‘ tor con- 
nected from plate to g nd of the 
vertical output stage (Tig ). In some 


150K oO! 
re - H+ 
7, 2 r 












Fig. 5—Crosley vertical output circuit 
with components added to correct non- 
linearity at top of the picture. 
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tube char 
considerably and you sl} 
; before doing anythir é 
help and 

, 


that the 


operatin yr condition 


this does not 


ably certain 


a solution that is fair 
Run a continuo 

copper bus wire from eys 

the high-channel 

the rear section of the 

The 

in the forn 


cirele having a lengtl 


switch wire between ft ‘ 


inch and laid flat aga 


Solder each cont 


let and make ire it 

firm. Some time ago RCA 
ommendation similar t i 
gested No. 20 wire be é H 


good results could 
with No. 22 wire 
In making the tracl 
the semicircular looy 
slightly away 


from 


strap and the oscillator ! 
ment screw turned until the é 
in the center of its tuning range. W a 
the wire is against the st th 
practically no change f) 
tracking. If necessary, t 
be applied to the hig! 
converter circuit 
A é t +} ry 
1 mpanied t 1 r 
elope Th will i 
Be espe 1 eareful 
number. In many cases the 
with the serial number hict r 
is meaningle An unidentifie 
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CLASS B 


for TRANSISTORS 











y In ( 
Resistors and wiring 
on underside, 
7 
| 
Distortion sa 
The class-B circuit 
I 
(I 
" 
B 
() { 
| 
n ¢ 
l 
oe 
3 PNP TRANSISTOR ley * 
CK722, 2NIO7 tof leva 
R EQUIV | ~ lL y 
\OnW = 
, . . =: | + 
~ a— Tf ) + Sal £ 
> ~ WINDINC { pt = 
a ° | - t * + ¢ 
ik ‘ + k> ‘be - 
<«_—! > AA k o 
| OV coy x 
~ Ibe = 3 x ? . 
- - " | 
: K - | 
ey L A 
On SIGNAL VOLTAGE MW, 20Kn./V METER #FOR MW KE FOR 200MW 


Fig. 1—Schematic of class-B output stage for 100- or 200-mw operation. 
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DRIVER TRANS “DRIVER 
a. = OUTPUT TRANS 





“~~ 


Left—Fig $—Curves 
show reduction in 
distortion when mS 
feedback is added. ae 


Right—View shows place- . 
ment ol components, 
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i 
r} ( on vice th 
. ry I } AR-10 
é é I en i t 
: V it en tl ite? ce \ h 
I the n tap a I re te 
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Construction nroduced bv the a j esol tm, ties 
1 if t 
rt 1 
r if 3 ailal B+ 
. 0OMW 
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t } \ Y ' 
n { d 
, y EQ -, 
} \ Fig. 1—Response of the cl B 
I * 
| 
‘ 
{ 
Circuit operation 
Tl 
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Parts for class-B circuit I , 
— * el 
ng CK 
y Hick 
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AUDIO—HIGH FIDELITY 
‘THE 
J bd Pg Tp 
I ICK i] 
Higher 
) ttf 
iDerin 
i 
iv W. © 
Fig. 1—Phantom view y. 
of the Fluxvalve pivot 
pickup. The ends of 
the pivot wire, shown 2 
straight for clarity, 
are actually bent over, . f 
as shown in Fig. 2. iL 
OR pickup performance on contem metal button contacts a similar button ca 
porary records approaching close on the insert. ho 
ly to the ideal, we need a conside The button on the insert is the to Phe 
ably higher level of mechanical end of an inverted metal cup, which _ that 
refinement than has been standard in irrounds the upper end of the stylus, po 
the past and, in particular, a much leaving it free to move. This cup can be it ¢ 
: higher compliance and lower vibratory een in dotted lines at the | or f — 
- But +} } ] ‘ 
ma su he desirable compliance the stylus in Fig. 2. It carrie he eacl 
and the ma value ve alway been magnetic flux to the stylus tube tsell I 
extremely difficult to combine with the In the lip of the pickup housing dire n 
rugpyedne and ease of tylu replace in back of the lower end of the tyvl m 
ment that pickup users today rightfully are the ends of two metallic membe 
expect in a high-quality instrument de by side, centered on t} ne th hth { 
I will describe in this article a new the resting position of th t l These voltage 


pickup in which all of these mechanica 


characteristics have been combined to 
open up a radically higher level of 
reproduction from dise recording The 
tough mechanical design problems have SS 


been licked by putting the whole vibra 
tory system, including the stylus, in a 
mall plastic-encased insert, which the 


er can put into or remove from the 






pickup without using tools of any kind. METAL cup 
Magnetic circuit 

The way the pickup operates can be 
- made clear by a description of the mag 
netic circuit. When the insert is in 
place, the styl IS projects parallel to a 
lip in the plastic pickup housing, a ™ 
can be seen in Fig. 1 and the photo. 
The magnetic flux—produced by the 
permanent magnet enclosed in the pick- 
up housing—is carried by a metallic 
member out through the housing to a 
point directly above the top or butt 
end of the stylus. There an exposed 














nie 2—Enlarged phantom 
rawing of the insert. 
* President, Pickering & Co., Inc. 
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Mechanical vibratory system 


\s wn in Fig and the photo of 
the stylus projects through 

| n the center leg of the insert. 
tvlus is attached to a wire that 


ilong the longitudinal axis of the 


ind moves to follow the record 





ition by bending this wire. The 
held mainly at its two ends, 
ire bent to hold it firmly in the 


iteral of the stylus 


suspension system can be 
tremely high by proper choice 
and thickness. In 


compliance 





wire material 


esent pickup the compliance has 
raised as high as it can be with- 
ding to off-center motion, even 


The 
high 
ingers and 


ied pickup arms 
pickup is too 
with some record ch: 





Kup Is n ecommended for all 
ipplication { manually operated 
tf very low friction and highest 

é able 
Tr roper an nt of vertical com- 
ince is included to allow’ stylus 
through “pinch” effects and 
ular l€ I i may occu! 
al record pressing The value 
pliance chosen is such 
stvius can respond to vertical 
without losing contact with the 


vroove ever conditions 


inde! 


transient groove modulation. 


Vibratory mass 


y and ] € 


comprise 
vibratory mass, so that this 





unprecedentedly low As a 
t the rmature resonance of 
kup is far above the audible 
er 1! the neighbor- 
) | r} greatly improves 
i i tne { kup at high 
encies and gives it excellent ability 
ansient gnals, which are 
y sensitive to any abrupt chang 
the mechanical response character- 


or near the operating freq lency 
ind. The lack of 


e also eliminates the 


a ye ak in the operat- 
a peak can produce in 
mics of the resonant frequency. 


peak at 10,000 cycles, for 


The Pickering Flux- 
valve pickup, with 
the plastic inserts 
removed, 
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will increase the distortion 
at 5,000 and 2,500 cycles. 

Nothing 
clarity, snap, smoothness, | 


and low 


instance, 


contributes So much to 
istening ease 
moving 
peaks withir 
the operating frequency range 

The entire pickup, including the 
magnet, coil and magnetic gap, is com- 


surface noise as low 


mass and the absence of 


pletely encapsulated in a tough plastic 
which practically guarantees it an end- 

life. The encapsul 
not be damaged in any way, 
a coil burnout by application of 
de voltage to the pickup term 
theoretical disaster which is extremely 
improbable). The only parts  whicl 
move and wear are in the insert and 
so, when the user 





less lated parts can- 


puts In a new Inse? 


he is getting in effect a whole new 
pickup. 
Electrical characteristics 

The output of the pickup is about 


25 millivolts at the normal recording 
level of about 10-15 centimeters pe) 
second. The frequency response 
absolutely flat well beyond both en 
of the audible frequency spectrun Phe 
value of this superaudible response 
the high end has already been noted. 


smoothness and excellent 
handling of transients. Intermodulatior 
distortion has 


ligible level by careful arrangement 


It insures 


been reduced to a ne 4 
the magnetic circuit. The impedance of 
the pickup is medium high. It shou 

work 


into a load of about 


Effect on record wear 

The very high lateral compliance 
small mass and the lack of any mechar 
ical 
combine to produce an additional Dit 
efit. With a stylus in good 
and in a well-designed arm which la 


resonance in the 


operatir rar 


strong arm resonances, the pickup dog 

f tend to 
microscopic groove modulation 
enting the highest frequencie 
is the fixed habit of pickups 
moving 


wipe off the record the 
repre 


which 





ith heavy 
and mec hank al 
mid-high 
wear, 
has been reduced to a new, much lower 


systems 
onances in the 


res- 
frequency 


range. tecord in other words, 















level. Records played with t 
will keep their top “sheen” indet 
and exhibit no 
surface 


In Ut! 


increase 


noise, 


Mounting system, stylus force 

The pickup is supplied with a m 
ing clip which also forms the bea 
for pickup rotation. The clip has m 
ing holes on (RETMA) 
inch and can be attache 
almost of the high-quality ar 
available on the market 


standard 
centers 


any 


Because of the extremely high lat 


compliance and low mass, the 
will track with a vertical stylus f 
as low as 3 to 5 gram . 1epel! 


somewhat on the character of the r 
modulation. With reasonably flat 
ords, not modulated at an abnorn 
high level, and with a well-leveled t 
table 





below), the lower 
enough for perfect 


(see 
6 grams is 
Turntable leveling 

To get the full 


compliance of the 


benefit f the ! 


aynamik ally 


tnat, under operating co! 
tne record exerting a dra ng 
on the stylus, the arm has 1 tender 
to push toward either the 

ide of the record 

lo find the turntable tior VI 
produce thi neutral cor 

n put « the table l 

wh as an unused re 


Start the motor and 
down on the moving 


Then level the turntal 


does not move toward eit} the 
de or the inside of the re 1. In 
} tion, the arm will be g 
gehtly “uphill” in its travel fron 
de to inside of the ind 


rce of gravity 


tending 


toward the outside w 


the pull of the groove f tion, wl 
tends to pull the arm tow ne ir 
With a neutral arm, the higt n 
ance of the pickup will produce 


maximum of faithfulness to the gro 
] 


and thus the maximum cl] 
duction. 


arity of re 





The insert, enlarged 
about four times. 
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POWER AMPLIFIERS 


By JOSEPH MARSHALL 


HE high quality of performances this article.) In older, inexpensive r 
modern high-fidelity equipment high-fidelity amplifiers, the ¢ 
due in large part to highly pe ally has 6V6 tubes as pentode | 


zed and sometime inique cl? It is not easy to obtain h 












cuitry The ervice technician whl outputs with receiving type tubes. One 
wks for the first time at the wiring of the first steps in the rapid progress t 
diag? of modern commercial hi ‘high-fidelity design in the past decade wi 
equipment 1 very like ly to be puzzied vas the use of transmitti t es in tl ¢ 
and perhaps even shocked by ome output stages. There were tw é 
highly unorthodox and unfamiliar cit for this: 
cuits High fidelity circuit can be First, these transmitting tube re Se 
divided into two general catevori quire very little driving voltage eve I 
those applying to powe mplifiers ; when used as triodes. Thus, where the t 
those applying to control unit pre 6B4 family requires 60 \ pe el t 
mplifiers and accessori grid of drive, transmitting pentode f é 
Power amplifier cor t of three 
ectlor the power output stage whose 
function 1 to deliver to the speak« ees iagle aid 
inywhere from 10 to 50 watts of pow 
with minimum distortion; the d KT66(2) 
which must ipply sufficient driving ale 
voltage to the output stage to drive t | 
to maximum output; a phase inverter 
to convert a single-ended input signal 
to a push-pull signal, since almost all ‘ 
| ee — 
( 


power amplifiers in high-fidelity equip 














ment use push-pull parameters or an , i> 4 
| | Ww “ So 
equivalent. 4 : 
The classic power output circuit i a L : aaa 
shown in Fig. 1. Two triodes or pen- 7 } s| J 
todes are arranged with plates loaded BH 
and grids driven in push-pull. (Beam = } 23 | ‘ 
power tetrodes are classed as pentode | 33K /7 . : AA MAA . 
* From the book Maintaining Hi-Fi E ent, 
Gerr Li y. J 
$ 
7 
| e+ a 
Fig. 1—The basic push-pull amplifier. Fig. 2—Craftsmen C-500, typical Williamson amplifier using triodes. 
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curves, operating at only a small frac-_ resistor. This provides some current curve is more linear than t} 
tion of their maximum capabilities and feedback to reduce distortion further. triode or pentode operat 
strictly class A. Thus, distortion can As output transformers were im- the power output capabilities ar¢ 
be reduced to a small fraction of that proved and bandwidth extended to 100,- one-half those of pentode connect 
with receiving type tubes. By this time 000 cycles and beyond, it became more and about double those of the tr 
it had become very clear that low distor- difficult to maintain stability in the connection. Thus, with the ime | 
tion was the primary consideration and feedback loop at the extremes, par- supply voltage and drive, the 1 
that a wide bandwidth was tolerable ticularly at the resonant peak of the Linear configuration doubles the out 
only when distortion was reduced to output transformer which fell usually power over that of the triode W 
insignificant levels. The use of trans- in the region around 100 ke. One expe- son. More important than thi tl 
mitting tubes provided a simple means’ dient was to include within the loop, a fact that distortion is decreased at 
of obtaining the desired low distortion. bypass network affecting only the fre- output levels. Finally, the tube ca) 
one . quencies around and above 100 kc. This’ itances are the same a pent 
The Williamson amplifier took the form of a resistor and a_ operation. This eliminat: 
This trend found its most notable capacitor in series (R1 and Cl, Fig. 2) greatly minimizes, the Miller eff 
expression in the amplifier named after in the plate circuit of the input tube’ high frequencies. It not 
D. T. N. Williamson, engineer of the which bypassed the unwanted ringing possible an upward exte n 
British firm, Ferranti. The Williamson frequency. To minimize these troubles bandwidth, but—more important 
circuit not only used transmitting type further, a phase-shifting capacitor (C2) duces the phase shift in t 
tubes, but used them with highly refined was added in parallel with the feedback 100 ke. It therefore permits the 
circuitry for drivers and inverters. It resistor. This network had a time con- larger feedback factors for an e 
was one of the most successful audio stant which produced a phase shift degree of ringing. 
designs in electronic history. Even opposite to that of the output trans- The Ultra-Linear circuit was in 
now, most commercial amplifiers use former at the ringing frequency, or in’ diately applied to the Williamson de 
either some modification of the William- that region. and a high proportion of today’ 
son circuit or portions of it. ’ Z mercial amplifiers are Ultra-Lin 
There is nothing very remarkable Ultra-Linear operation versions of the Williamson. A typi 
about the circuit. The original used About 1952 David Hafler and Herb circuit is shown in Fig 
two transmitting pentodes connected as Keroes revived an unusual output tube ; 
triodes and loaded with an output trans- circuit which had been patented some Cathode loading 
former of hitherto unprecedented band- years before and which provided opera- Meanwhile, considerable work 
width, low distortion and very large tion combining the best features of being done on cathode loading of powe 
size. The biasing arrangement was _ triode and tetrode or pentode operation. output tubes. It was known that 
complex but permitted excellent balance This Ultra-Linear configuration made loading produced high power wit} 
and precise bias adjustment. The only a very slight change in the normal low distortion, since cathode loadi1 
first amplifier—-inverter used direct cou- push-pull circuit; the screen grids were results in current feedback. Cat} 
pling to minimize phase shift at the connected to taps on the primary of the loading also improves the hig! 
low-frequency end. (See Fig. 2.) output transformer. There is some quency response greatly. T} per 
A number of improvements were controversy about how this circuit higher feedback with le k of ri 
made as the circuit was applied to actually operates but the general con- ing or instability at the transf 
commercial equipment. One modifica-  sensus is that connecting the screens in resonant frequency. Unfortunat 
tion is that of splitting the self-bias this way applies a certain amount of cathode followers have no voltage ga 
resistors of the output tubes. About negative feedback. hence the drivers have to 
half the bias for each tube is developed In any event, the connection has some where between 150 and 200 volt 
in an independent unbypassed cathode’ very great virtues. First, the operating drive per side. This is a serious prot 
TO VOLTAGE AMPL CATH 
QR ee Ca 
— ; 3 
807 on KT66 (2) 
Faic 
= “2 rss 
25 10K | § Lasik —— 
oH VW 4p. t pe > 
MPUT Sine = sf y, 
3 | | * 
To 
a | V460V 
sd ' 
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B+ TO PREMPL 1nd eda t—— Fig. 4 de-loaded output ! 
q 4 { a 
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Fig. 5—Output circuit shows Ultra- 


Fig. 3—Typical Williamson amplifier designed for Ultra-Linear operation. . : - : 
= _— sean ’ — : : . Linear design with cathode loading. 
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since, as mentioned before, it is difficult The first commercial amplifier to ‘ 
enough to supply 60 volts of drive with employ this mode of operation was the 
low distortion. Brook unit designed by Lincoln Walsh 
Though complete cathode loading which was the first great postwar high ss oS 
poses too many problems, it was quickly _ fidelity amplifie: It has nce been ) 
perceived that partial cathode loading used also in the Fisher Laboratory : > 
would provide a good degree of current model 50A. In this type of operation re one A date | ||: ies 
feedback without raising the driving the grids draw considerable current, 
requirements out of practical reach. consequently the grid impedance must T < 
Several circuits of this type were devel be very low. The driver is therefore a > ” 
oped, differing in the ratio of plate-to cathode follower with transformer c 
cathode loading. Typical examples are pling to the output tubes; even the low \ | “ 
the British Quad amplifier and the resistance of a cathode follower with © 
American Bogen DB15G. (A simplified resistor loads would be too great for A; Fig. 6—MclIntosh output circuit. 
circuit is shown in Fig. 4.) operation. The transformer also has 
Both of these use pentode operation, Capacitor coupling to extend the low 
obtaining a low output impedance by frequency response. This results in - Ww— 
combining current feedback via the something intermediate between trar 
partial cathode loading and voltage former and double-impedance coup 
feedback of an overall loop. Since pen- (Fig. 7). rity 
todes are far more. sensitive than Another possible arrangement (Fig | 
triodes, a simpler driver can be used 8), not used at present in a commercial < |: A $ as] ( T 
he Bogen uses merely the first two amplifier, is extended class-A operation. iM | ~ 
tages of the Williamson front er a: Here four identical tubes are used, one b41t4 
the Quad uses a pair of pentodes in the pair operating as triodes, the other as ; 
paraphase phase-inverting circuit. pentodes. At low levels the pentodes i a 
It is possible to combine the Ultra- are cut off and do not contribute any- > = M—+ 
Linear configuration with partial cath thing. At a certain point in the dynamic 
ode loading and this was done in the range, however, as the driving voltage } 
Fisher 70A (Fig. 5) amplifier. increases and reduces the effective bia 
An arrangement which looks rather Fig. 7—Circuit for cl \. operation. 
imilar is that of the McIntosh ampli Si = - 
fiers. (See “Circuit Features of High 
Fidelity Power Amplifiers,” August, $ 
1955.) In this, bifilar windings are > 7. ] 
used for the plate and cathode portions ) 
of the transformer primary and the ree pig 4 = a 
creens are cross-coupled to the opposite | : > 


plates. This arrangement permits class- 


| F | 3—_Circuit 
B operation with very low distortion ane _- Se = | | u for « ided 
and without the switching transients $ \ 
normally produced by such operation. 
Thus a pair of 6V6’s can deliver out i 3 og : 


y 





puts in excess of 20 watts. Fig. 6 shows 
a simplified version of the output of tC + 
the McIntosh amplifier. - 


I mentioned switching transients in 
the preceding paragraph. These occur 
when output tubes are driven to and 
beyond cutoff. The transient is pro 
duced by leakage reactance of the out- 
put transformer which results in col 
lapsing currents at the cutoff point and 
produces parasitic oscillation, audible 


at 


in the output as a very annoying thump, 
which tears up the signal. Because these 
transients occur at cutoff or beyond, 
high-fidelity power stages avoided such 








operation. That meant, in practice, 4 
they were limited to class-A or -AB a 7 
operation. Unfortunately, this opera- 7 . og F . 
tion is inefficient and it is difficult to 
obtain high-power output with it. Much eee 
design thought has therefore’ been RI WR AM 
» e it—-r - 
expended on means of obtaining class- 
AB, or -B operation without switching t 4 Vy, 
transients. 

Before going into that we might men- ig. 9—Output 
tion two expedients for obtaining high- — £000 — » circuit with plate 
power outputs with class-A operation. _] |+ = oo tube ona 
One is a style of operation called A,. LY a —_ ithode ad — 
In this the tubes are never cut off but Y, loaded. 
they are driven into the grid-current A+ 
region. This produces higher distor 
tion, but its effects can be minimized 
by careful balancing and high feedback i I . 
factors, 
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they begin to contribute and at max- 
the dominant devel 
opers of Operation is class A, 
but the amplifier output power is much 
higher. 


imum output are 


power. 


One of the possible ways of using 
two tubes in a power stage is to load 
the cathode of one and the plate of the 
other tube. This appears in different 
forms in two commercial amplifiers: 





the National Unity-Coupled Horizon 
and the Electro-Voice Circlotron. 

Since the circult dlagr: of these 
impliner do not make the operation 


circuit in 
general idea is 
| rram of Fig. 
in effect, two tubes 
but 
The 


the middle 


xamine the 


The 


clear, let us e 
implified form. 
expressed in the 


-a. Here we have, 





whose 
trans- 
of the 


Ttormer 1s connected in 


circuit at the point where the two tubes 
ire connected 1 erie It in the 
plate circuit of the lower tube, in the 
ithode circuit of the uppe ¢ Push- 

1 pe it if é ne € he two 
e fed I f-phase voltage 

1 therefore the plate ¢ rent of 
one tube rise the rent of the othe 
f The load f both se on i 
non, il e distortion product 
Nationa al Electro-Voice have 
iveled two differe paths to obtain 

i practical amplific vith th configu 
ition Electro-\ e turns the circuit 
nto a bridge as indicated in Fig. 9-b 
his requires two power plies (indi 
cated by batteries), but a ng as the 
bi ej ‘ ba ed no de can flow 
through the « transformer. This 
nplifie the «ae I f good output 
transformer; t il make possible 
class-AB. operation approaching class 
B without vitching transient This 
n turn make It pe ble te develop 
high power output vith high efficiency 
riodes or pentodes can be used and, 
ince the output impedance is very low, 


pentode operation in this mode produces 


as good or better damping factors than 
triode operation in conventional push 
pull stages Furthermore, the load 
resistance required is only one-fourth 


that required ir loading. This 


makes the problem of producing a high- 
quality transformer considerably sim- 
pler. 

Since the output stage has no gain, 
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Fig. 10—Single-ended push-pull output. 


high driving voltages are required. To 
Lan ! 
obtain 


them a “bootstrap” driver cil 
cuit has been develope: In tl circuit 
(Fig. 9-b) the plate loads of the driver 
are returned to the plates of the 


site output tubes. Their si; 


Ooppo- 


voltages 





add to the de potential applied to the 
drive. plates, effectively thei 
plate supply voltage. 

National avoids the need f tw 


high-current power supplies by arrang 


ing the circuit as in Fig. 9- The out 
put transformer has two } ies with 
unity coupling. One is connected in the 
plate circuit of one tube and the other 
in the cathode circuit of the other tubs 
The output tubes’ screen grid and pow 
er-supply filter capacitor improve the 
coupling between plate and thode 
windings. Not as much drive re 

quired in this circuit and the precedi1 

amplifier is simplified, consisting of a 
single twin-triode. For a more detailed 


discussion of 


this 

Features in Hi-Fi 

September, 1955. 
Another form of this s« illed “single 

ended push-pull” style has been used in 

one commercial amplifier (the 

OTL) and 


cir if e¢ "Cre 


Power Amplifi 


may be used in the future 


because it permits coupling 500-ohm 
speakers directly to the amplifie ith 
out an output transforme Fig. 10-a 
gives a very simplified diagram of one 
form of this circuit. The two grids re 
celve Oo it-of-phase signal | powell 
supplies are used and balance ichieved 
by returning one grid to an a opriats 
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Lome AAA-mo 


negative voitage 
otf the inction of plate 


and the Impedance Cal ¢ 


enough by paralleling 





tubes to match the low 
500- or even a 16-ohm spe 
Variou methods of 
ipplying the vario 
Ise I 10-b 1 
the itput and drive 
Stephens amplifier 
permits class-B operat 
eriou disadvantay 
inefficient even 
the power output ? 
10 of the input pc 
common load in wt 
be canceled Howeve 
n output transforms 
of 40 db or more I 
compensate f« the | 
rtior It probable 
will appear in add 
the future 
The drive} 
direct-coupled to the 
output tube The « 
erie i the aT 
they feed the id it ( 
flows from ground tl 
plate reul of the 
then through the } 
circuit f the ppe ‘ 
ge Tf the ippe tube 
plate f the lowe I 
developed by the drory 
ode resisto} 

The ipper t ibe e€ 
cathode resistance shunte 
nd the lowe ee the 
piate load resistor | ( 

loa capacitance 
ource Resistor R betwee 


plate and the voltage 
provides feedt 
the 
drift 

The 


triode 


Inverse 


amplifer against 
internal resistar 
varies as the 


This varies the 


Its grid 


the upper triode and deve 
voltage across the load. At the 
time, the change in current 


the tubes develops a signal voitage 
the uppe) 
and in phase with that 
lower triode grid. The blocking 

itor prevents de flowing: thi 


grid that is equa 


triode 


from fi 
the load. I 
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THE ENVI an ae INDU 


; 
more than 65 top- / WORLD’S LEADING 
LY MANUFACTURER 
models to\choose or manera 


J rcludirfg such 


V-7A VACUUM TUBE VOLTMETER: Easily the world’s largest WA-P2 HIGH FIDELITY PRE 
elling VTVM. Feature peak-to-peak scales—etched metal est selling hi fi preamplifie ki F* 
it board—1' precision resistors—full wave rectifier and ization, 5 separate switcl t 
“ads rms and peak-to-peak AC, DC, and pre-set level controls, beautif 


put circuit 
quality component 


O-10 LABORATORY TYPE OSCILLOSCOPE: The world’s largest HIGH FIDELITY AMPLIFIERS: Five Heathkit } 


selling oscilloscope kit, and the most successful oscilloscope from at prices ranging f 


in history. Designed especially for color and black-and- range from 7 to 25 


white TV service work. Its 5 megacycle bandwidth and new 
DX-100 TRANSMITTER: A 100 watt pl 


500 Ke sweep generator readily qualify it for laboratory 
application Features ea y-to-assemble etched metal cir- mitter, offering the gre 


cuit board construction ham radio field today 


Greatest Dollar Value Through Factory-To-You Selling: 


om 
lio CAN GIVE YOU 
OF THESE DISTINCTIVE ADVANTA‘ 


The Most Complete Construction Manuals for Easy Assembly. 


Originality of Design—Developed Through Pioneering in the Kit Instrument 
Field. 
Greatest Dollar Value—Finest Quality with Real Economy. 


Direct Contact with Manufacturer—Lower Price, Guaranteed Performance. 





Etched Metal, Prewired Circuit Boards—Save Construction Time, Improve 
Performance. 





High Quality Standard Components for Long-Life Service. 


! 
or 


HEATH COMPANY *4°°""° BENTON HARBOR 20, MICHIGAN 


of Daystrom, Inc. 


MAY, 








there is no substitute for 


‘| HEATHKIT QUALITY 


YOU GET MORE: All first-run, top quality part 


the latest in electronic design—complete ar 


~~ 





MODEL prehensive step-by-step assembly instructions 
urge pictorial diagrams and assembly « 
Proven performance through the product 


thousands of kits. 








€) Stuadthie 10w capacity 
PROBE KIT 


o> Pteaithie ICHED CIRCUIT 


COLOR-TV 


5° OSCILLOSCOPE KIT 


} 


ion of circul enc 

P , the use of special low capacity | 

yscope has proven itself through 
Ir ‘rvice shi ps and labora- 


iriable capacitor to pro' 
Features the best in components—and the best in 


eature Vari vide NO. 342 
ect lr t 4 ent Lin poe lance matcnin 
ircuit design $7250 
: . e \ the tio of attenuation can be con 
Feature fi response to 5 Me for color TV Work, ; } ° 
na en \ t y new weep circuit to pre 1 cine . 
100 cps. In addition, etched metal, 
embly time almost in half, 
never before achieved 





(4) Ateaithit €ICHED CIRCUIT 
SCOPE DEMODULATOR PROBE KIT 


r Oscillos« 


t ilne »f your 
Pl CRI n envelope of R.F. or IF. « I 
Plastic Le pacit ised for coupling and bypas io receive! Functions like 
‘ ] 1 ble r harr rovided 


TV ‘and i NO 7-C 

A P 3 : is : rise sare hats ; nae 4 oe : of $350 
Features | in peak-to-peak cali- MODEL 0-10 bee 2g Bo galas oie eg » 

$6950 sie = = 
7 

Shpg. Wr. 2) Lbs 


5) teat €TCHED CIRCUIT 


pa Heathkit XCHeD ciRCUIT 3° OSCILLOSCOPE KIT 


5 OSCILLOSCOPE KIT D., and weighs only 32 2 
Thi ‘ c yscope for the more usual ~ , ; < 
I ¢ ira . ‘ 

BP1 1 ¢ pe : M 

it ¢ 1 t ig Cc n “ 

d et 1 il } ri \ RMS 


3} db from 2 cps to 200 Ke 
K sen- MODEL OM-1 


“2 $qg5o 


A Subsidiar 
HEATH COMPANY «teat BENTON HARBOR 20, MICHIGAN 


of Daystrom, Inc 
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fill your: test requirements 


WITH HEATHKITS 


DESIGNED FOR YOU: Heath 
equipment ts designed for the maximum in con- 
venience. Besides being functional, Heathkits rep 











Company test 







resent the very latest in modern physical appear 
/ 


ance, and 






incorporate all the latest circuit design 






features for comprehensive test coverage 














ey Htudthec ETCHED CIRCUIT 


VACUUM 


tue WVOLTMETER KIT 


(3) Ateiwitthil excven circurt 
RF PROBE KIT 


The Heathkit RF Probe é 
: m VTVM will pe t RE " 9-C 
sesides measuring AC (rn DC and resistance, the to 250 M 
iodern-design V-7A incorporates peak-to-peak meas- t etched ci $350 
urement for FM and television servicing ( ; 
AC (rms) and DC voltage ranges are 1.5, 5, 15, 50, 150, 


900, and 1500. Peak-to-peak AC voltage ranges are 4, 14, 
40, 140, 400, 1400, and 4000. Ohmmeter ranges are X1, X10, 
X100, X1000, X10K, X100K, and X1 megohm. Also a db 
¢ 


4) Ateaithit ETCHED CIRCUIT 
PEAK-TO-PEAK PROBE KIT 





ile is provided. A polarity reversing switch provided N } 
for DC measurements, and zero center operation within bie ee 

nge of front panel controls. Employs a 200 pa meter ng etched cir f , , 8-C 
for indication. Input impedance is 11 megohms Read ‘ . 

} lo teading le 

Etched metal, pre-wired circuit TVM scales. fror Ke t VI $550 

board for fast, easy assembly and re MODEL V-7A re ed for Heat} ' 4 5: 
ke A i 4\4ee Aa | Caliilni vi at y iA 
liable operation is 50 thicker for $2450 
more rugged physical construction. 1 Calthic 
3 © ‘ 

precision resistors for utmost accuracy Shpg. Wt. 7 Lbs 30,000 VOLT D.C 


HIGH VOLTAGE PROBE KIT 


For TV service w K 


urement of high DC voltage. P 7 " 
3 Hiteiithie 20,000 OHMS VOLT is Seah, Ween Bees $450 
e ranges of Heathkit 11 é ° 


MULTIMETER KIT 


The MM-1 is a portable instrument for outside servicing, 
for field testing, or for quick portability in the service 
shop. Combines attractive physical appearance with 
functional design. 20,000 ohms/v. DC, and 5000 ohms/v 
AC. AC and DC voltage ranges are 0-1.5, 5, 50, 150, 500, 
1500 and 5000 volts. Direct current ranges are 0-150 pa., 
15 ma., 150 ma.,500 ma.,and 15 amperes. Resistance ranges 
are X1, X100, X10,000 providing center scale readings of 
15, 1500 and 150,000 ohms. DB ranges cover 10 db to 
1.65 db 

Features a 415” 50 pia. meter Pro- 
vides polarity reversal on DC measure- MODEL MM-1 
ments. 1 precision resistors used in $29 
multiplier circuits. Not affected by 50 
RF fields Shpg. Wt. 6 Lbs 


© Heath 
HANDITESTER KIT 


The Model M-1 me ire ey 
300, 1000. and 5000 volt Me ire 
ma. and (0-100 ma. P: 

(30 ohm certter scale 

center scale). Feat 
1000 ohms‘volt. B 
handy portable instru 
pocket, tool box, glove 
Makes a fine standby 


ice shop when the n nies in t1 m ts $1450 
ad a 


eca use 


are in use, or is ideal f the | 


or beginner. An unus 
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The Model TS-4 features a controllable 
inductor for all-electronic sweep, improved 
oscillator and automatic gain circuitry, 
high RF output, center sweep operation, 
and improved linearity. It sets a new high 
standard for sweep generator operation, 
and is absolutely essential for the up-to 
date service shop doing FM, black-and- 
white TV, and color TV work 

Voltage regulation and effective AGC 
action insure flat output over a wide fre 
quency range. Electronic sweep insures 
complete absence of mechanical vibration 
Sweep deviation controllable from 0 up to 
40 Mc, depending upon base frequency 

Fundamental output from 3.6 M« 





Effective 


two-way 


to 220 Me 4 bands. Crystal mark 


in 


provides markers at 4.5 Me and multiples thereof. Crystal MODEL TS-4 
included with kit. Variable marker covers from 19 Me to $4950 
60 Mc on fundamentals, and up to 180 Me on harmonics A 


Provision for external marker 


O 


Shih \\NEARITY PATTERN 
GENERATOR KIT 


The new-design Model LP-1 produce s vertical or hor 

terns, a cross-hatch pattern, or white dots on the scree 
set under test. No internal connections required. Spe 
attached to the TV antenna terminals, Instant selection of 


desired for adjustment of vertical and horizontal linearit 


aspect ratio, and focus. Dot pattern presentation is a ? t f 

convergence adjustments on color TV sets MODEL LF 
Extended operating range covers all television char 

nels from 2 to 13. Produces 6 to 12 vertical bars o1 $2250 

4 to 7 horizontal bars vt 

® Stith ABORATORY 

The Heathkit Model LG-1 Laboratory Generator is a high-ac 

signal source for applications where metered performa é 

It covers from 100 Ke to 30 Me on fundamentals ir bar M 

lation is at 400 cycles, and modulation is variable fr 

output from 100,000 ,jiv. to 1 iu 200 pia. meter reads the RI 

in microvolts, or percentage of modulation. Fixed step and varia 

output attenuation provided MODEL LG 
Features voltage regulation, and double copper plated 5 

shielding for stability. Provision for external modula $39 0 

tion. Coaxial output cable (50 ohms). Ww 

© Aheattthie CATHODE RAY 

This new-design instrument holds the key to rapid a1 com] 

picture tube testing, either in the set, on the work-bench, or 

carton. Tests for shorts, leakage, and emission. Features SI 


graph test (a spot of light on the screen) to indicate whether the 
is capable of functioning 
The Model CC-1 tests all electromagnetic deflection picture t 


normally encountered in television servicing. Supplies all.operat 
voltages to the tube under test, and indicates the condition of the tu 
on a large “GOOD-BAD” scale. Features spring loaded MODEL CC 


test switches for operator protection 
The CC-1 is housed in an attractive portable case 
and is light in weight — ideal for outside service calls 


StradthtEe I\RECT READING 
CAPACITY METER KIT 


Not only is this instrument popular in the service shop 
found extensive application in industrial situations. Ideal for qualit 
control work, production line checking, or for matching pairs 
Features direct reading linear scales from 100 mmf to .1 mfd full 
scale. Necessary only to connect a capacitor of unknown value to 
the insulated binding posts, select the correct range, MODEL CM-1 


and read the meter. The CM-1 is not susceptible to 50 
$29° 
Shpg. Wt. 7 Lk 


$2250 


o 


but it has 


hand capacity, and has a residual capacity of less than 
1 mmf, 


BENTON HARBOR 20, MICHIGAN 
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BENTON HARBOR 20, MICHIGAN 


4 
This is one of the biggest signal generator bar- © 
gains available today. The tried and proven 


Model SG-8 offers all of the outstanding fea- 


tures required for a basic service instrument. 
High quality components and outstanding per- 
formance 

The SG-8 covers 160 Ke to 110 Me on funda- 
mentals in 5 bands, and calibrated harmonics 
extend its usefulness up to 220 Mc. The output 
signal is modulated at 400 cps, and the RF 
output is in excess of 100,000 uv. Output con- 

MODEL SG-8 $1950 trolled by both a continuously variable and a 
Shpg. Wt. 8 Lbs e fixed step attenuator. Also, audio output may 

be obtained for amplifier testing. Don’t let the 

low price deceive you. This is a professional type service instrument to fulfill 
the signal source requirements in the service lab. 


Q Kechbic ... \MPEDANCE BRIDGE KIT 


The IB-2 features built-in adjustable phase shift oscillator and amplifier, 
and has panel provisions for external generator. Measures resistance, capaci- 
tance, inductance, dissipation factors of condensers, and storage factor of 
inductance. 

D, Q, and DQ functions combined in one control. 12% resistors and 
silver-mica capacitors especially selected for this instru- 





MODEL 1|B-2 


ment. A 100-0-100 microammeter provides null indications $5950 
. 
12 lb 





Two-section CRL dial provides 10 separate “units” with an 
accuracy of .5%. Fractions of units read on variable control Shpg. Wt 


Q Kaithi “Q” METER KIT 


The Heathkit Model QM-1 will measure the Q of inductances and the RF 













I 
resistance and distributed capacity of coils. Employs a 4'2” 50 microampere I 
meter for direct indication. Will test at frequencies of 150 Ke to 18 Mc in 4 I 
ranges. Measures capacity from 40 mmf to 450 mmf within 3 mmf. Indis- 
pensible for coil winding and determining unknown condenser values. A i 
worthwhile addition to your laboratory at an outstandingly MODEL OM-1 i 
low price. Useful for checking wave traps, chokes, peaking $ 50 r 
coils, ete. Laboratory facilities are now available to the 44 “4 
service shop and home lab Shpg. Wt. 14 Lbs | 
i 
i 


on Hteaddhie 6-12 vou 
BATTERY ELIMINATOR KIT 


This modern battery eliminator will supply 6 or 12 volt output for ordinary 
automobile radios as well as 12 volts for the new models in the latest model 
cars. Output voltage is variable from 0-8 volts DC, or 0-16 volts DC. Will 
deliver up to 15 amperes at 6 volts, or up to 7 amperes at 12 volts. Two 
10,000 microfarad filter capacitors insure smooth DC output 


MODEL BE-4 


Two panel meters monitor output voltage and current. Will $3150 
° 


double as a battery charger. Definitely required for auto- 
mobile radio service work Shpg. Wt. 17 Lbs 


Q Kiciihio vECADE RESISTANCE KIT 


Twenty 1% precision resistors provide resistance from 1 to 








MODEL DR-1! 
99,999 ohms in 1 ohm steps. Indispensible around service $ 50 
shop laboratory, ham shack, or home workshop. Well worth 19 > 
the extremely low Heathkit price Shpg. Wt. 4 Lbs 


OQ YKchéo VIBRATOR TESTER KIT 


Tests vibrators for proper starting and indicates the quality of the output 
on a large “GOOD-BAD” scale. Checks both interrupter 

. e MODEL VT-1 
and self-rectifier types in 5 different sockets. Operates from 


any battery eliminator delivering variable voltage from 4 $1450 


to 6 volts DC at 4 amps. Ideal companion to the Model BE-4. Shpg. Wt. 6 Lbs. 


OQ HKcihic DECADE CONDENSER KIT 


Provides capacity values from 100 mmf to 0.111 mfd in steps of 100 mmf. 
1% precision silver-mica condensers used. High quality MODEL DC-1 
ceramic switches for reduced leakage. Polished birch cab- $ 50 

inet. Extremely valuable in all electronic activity. 16 7 
Shpg. Wt. 3 Lbs 
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Oo The Heathkit Model TC-2 is an emission type tube tester that re 
sents a tremendou iving over the price of a comparable unit f 


other source. At only $29.50, you can have a tube tester of y eve 
if you are an experimenter, or only do part time service work. Extreme 


popular with radio servicemen, it uses a 412” meter with 3-color meter face 


simple “GOOD-BAD” indications that the customer can understar V 
all tubes commonly encountered in radio and TV service work 
Ten 3-position lever switches for “open” or short” tests on each tube 


ment. Neon bulb indicates filament continuity or short between tubs 
Line adjust control provided. The roll chart is illuminated 
Sockets provided for 4, 5, 6, and 7-pin, octal, and loctal 
tubes, 7 and 9 pin miniature tubes, and the 5 pin Hytron MODEL TC-2 


tubes. Blank space provided for future socket addition. Tests $ 50 
tubes for opens, and shorts, and for quality on the basis of 29 
e 


“A 





total emission. 14 different filament voltage values provided. 


@ Hhuadshice PORTABLE TUBE CHECKER KIT 








The Model TC-2P is identical to the Mo 2 except tl 
in a rugged carrying case. This strikingly attractive and practica 
is finished in proxyli ‘ ted fabric cover is de- MODEL TC 





tachable, and the hardware is brass plated 





real professional appearance to the in 


home service cal O ny portable application 


se impart $3450 












ay Htuadshic IN PICTURE TUBE TEST ADAPTER 


The Heathkit TV picture tube test adapter is designed for use MODEL 355 
with the Model TC-2 Tube Checker. Test picture tubes fo $45 
emission, short thereby determine tube quality. Consist 0 
of 12-pin TV tube ket, 4 ft. cable, octal connector, and t 
necessary technic lat Not a kit.) 


QO Kalli... 
CONDENSER CHECKER KIT 














Use this Condenser Checker to quickly and accurately me ire 
known condens¢ I é t values. All readings taken dire 
‘ calibrated panel scale vithout any involved calculation. Capaci 
1 | ments in four ranges from .00001 to 1000 mfds. Checks paper, mica, c« 
{ t electrolytic condensers. A power factor l is available f 
n cation of electrolytic condenser efficiency. Leakage test switch—se 
i polarizing voltage 2: Its to 450 volts DC t te ¢ 
4 ¢ quality under actua id conditions. Spring-ret t swit 
1 t discharges condenser under test and eliminate hazat 
Resistance measurements can be made in the r 100 
i 1 ohms. Here again, all values are read directly on the calibrated é 
n i sensitivity coupled wit n electron beam null indicator in 
creases overall instrument usefulness MODEL C-3 
1 | For safety of operation, the circuit is entirely transformer . 50 
1 operated. An outstanding low kit price for this surprisingly Ty 
I accurate instrument " ry 
a 







(5) Hheidinhie N\SUAL-AURAL 
SIGNAL TRACER KIT 


This signal tracer is extremely valuable in servicing AM, FM, and T eceive 


especially when it comes to isolating trouble to a particular stag 





under test 
This visual-aural tracer features a high gain RF input channe 

7 + ? 

A i 


the receiver antenna input clear throug! 


ignal tracing 
tector, and audio stages to the speaker. Separate low-gain cl 


for audio circuit exploration. Both visual and aural indication | 





peaker or headphone, and electron beam “eye” tube as a level ir t \ 
incorporates a noise locater circuit for DC noise checks, and a | 

brated wattmeter (30-500 watts). Panel terminals provided 

for “patching” output transformer or speaker into external MODEL T 


circuit for test purposes. Designed especially for the radio 

+4 ' A T be and TV serviceman. Cabinet size: 912” wide x 6'2” high x 5 $2350 
deep. A real test equipment bargain Shoo. W LI 
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Used with a sine wave generator, the Model 
HD-1 will check the harmonic distortion out- 
put of audio amplifiers under a variety of 


conditions. Reads distortion directly on the 
meter as a percentage of the input signal 
Operates between 20 and 20,000 cps. High 


impedance VTVM circuit for initial reference 


settings and final distortion readings. Ranges 
are 0-1, 3, 10, and 30 volts full scale. 1% pre- 
3, 


MODEL HD-1 cision resistors. Distortion scales are 0-1, 


10, 30 and 100% full scale. Requires only .3 
Shpg. Wt. 13 Lbs $4950 volt input for distortion test. ME ] RR 4 | 


ab Hhiithi’ AUDIO ANALYZER KIT 





This instrument consist f an audio wattmeter, an AC VTVM, and a 
complete IM analyzer, all in one compact unit. 

Use the VTVM to measure noise, frequency response, output gain, power 
upply, ripple, etc. Use the wattmeter for measurement of power output 


1 


Internal loads provided for 4, 8, 16, or 600 ohms. VTVM also calibrated for 
DBM units. High or low impedance IM measurements made 


a MODEL AA-1 
with built-in 6KC and 60 cps generators. VTVM ranges are $ 5 
01, to 300 volts in 10 steps. Wattmeter ranges are .15 mw 59 10 
to 150 w. in 7 steps. IM scales are 1 to 100% in 5 steps. Shpg. wr. 13 Lt 


2) Jtiddthi’ AUDIO GENERATOR KIT 


This new Heathkit Model features step-tuning from 10 cps to 100 Ke with 










three rotary switches that provide two significant figures and multiplier 


Less than .1 listortion. Frequency accurate to within 5% 

Output monitored on a large 4!2” meter that reads voltage or db. Both 
variable and step-type attenuation provided. Meter reads zero-to-maximum 
at each attenuator position. Output ranges (and therefore 
meter ranges) are 0-.003, .01, .03, .1, .3, 1, 3, 10 volts. Step- MODEL AG-9 
tuning provides rapid positive selection of the desired fre- $3450 
quency, and allows accurate return to any given frequency Shpg. Wt 8 Lbs 


© Kathi AUDIO OSCILLATOR KIT 


(SINE WAVE — SQUARE WAVE) 








The Model AO-1 feature ine wave or square wave coverage from 20-20.000 
cps in 3 range It i n instrument specifically designed to completely 
fulfill the needs of the serviceman and high fidelity enthusiast. Offers high 
level output across the entire frequency range, low distortion and low 
mpedance output. Feature 1 thermistor in the second amplifier stage to 
maintain essentially flat output through the entire fre- ' 

: : ; : o MODEL AO-1 
quency range. Produces an excellent sine wave for audio 
testing, or will produce good, clean, square waves with a $2450 
rise time of only 2 microsecond Shpg. Wt 10 Lbs 

SUBSTITUTION BOX KIT... 
Provides switch selection of 36 RTMé wie andar 
36 a3 att standard 1 MODEL RS-1 


resistors ranging from 15 ohms to 10 megohms. Numerous 
applications in radio and TV work, and essential in the $550 
. 


developmental laboratory Shpg. Wt. 2 Lbs 


8 Hhewitthii KC VACUUM TUBE 
' VOLTMETER KIT... 


The Heathkit AC VTVM features high impedance, wide frequency range, 
very high sensitivity, and extremely wide voltage range. Will accurately 
measure a voltage as small as 1 mv. at high impedance. Excellent for 
sensitive AC measurements required by laboratories, audio enthusiasts and 
experimenters. Frequency response is substantially flat from MODEL AV-2 
10 cps to 50 Ke. Ranges are .01, .03, .1, .3, 1, 3, 10, 30, 100, 


and 300 v. RMS. Total db range —52 to + 52 db. Input $2950 


impedance 1 megohm at 1 Ke Shpg. Wt. 5 Lbs 


© Hicaithit CONDENSER 
SUBSTITUTION BOX KIT... 


Very popular companion to Heathkit RS-1. Individual selec- MODEL CS-1 
tion of 18 RTMA standard condenser values from .0001 mfd 50 
to .22 mfd. Includes 18” flexible leads with alligator clips. $5 





Shpg. Wt. 2 Lbs. 
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HEATHKIT HAM GEAR 





DOLLAR VALUE: You get more for 
Heathkit dollar because your labor is usé¢ 
build the kit instead of paying for someone 

| Also, the middleman’s margin of profit is 
inated when you deal directly with the mar 


jacturer 
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2) Htuiddhil NEO KIT 


The Model VF-1 covers 160-80-40-20-15-11 
with three basic oscillator frequencies. Bett l 
verage RF output on fundamentals. Featur: r 
ind pre-calibrated dial scale. Cable and 
fit crystal socket of any modern transmitter 
Enjoy the convenience and flexibility of VFO 
it no more than the price of crystal M: 
from plug on the Heathkit Model AT-1 MODEL VF-1 


transmitter, or supplied with power from 
most transmitters. Measures: 7” H. x $1950 


614” W.x 7” D 
€) Htuaithic OWN AMATEUR 
TRANSMITTER KIT 


The Model AT-1 is an ideal novice tran 


ised to excite a higher power rig later 


OQ Kchhii 0X-100 PHONE & 
CW TRANSMITTER KIT 


The reception given this amateur transmitter has been 
tremendous. Reports from radio amateurs using the DX-100 
1usiastic in praising its performance and the high 
of the components used in its assembly. Actual 
air” results reflect the careful design that went 
into its development 

The DX-100 features a built-in VFO, modulator, and 
power supplies, and is completely bandswitching for phone 
or CW operation on 160, 80, 40, 20, 15, 11, and 10 meters. All 
parts necessary for construction are supplied in the kit, 
including tubes, cabinet, and detailed step-by-step instruc- 
tion Easy to build, and a genuine pleasure to operate 





Employs push-pull 1625's modulating parallel 6146's for 
RF output in excess of 100 watts on phone and 120 watts 
on CW. May be excited from the built-in VFO or from 
crystals (crystals not included with kit). Features five- 
point TVI suppression: (1) pi network interstage coupling 

transfer to the final stage; (2) pi net- 
z; (3) extensive shielding; (4) all in- 
circuits filtered; (5) inter-locking 
inate radiation except through the 
coaxial output connector. Pi network output coupling will 
match 50 to 600 ohm non-reactive load. Illuminated VFO 
dial and meter face. Remote control socket provided 


+ “Wy , 
This CW transmitter is complete w 


80, 40, 20, 15, 11, and 10 


le-knob bandswitching, ar ) 
to reduce harmor € ») bandswitching, and panel 


work output « 





plate current for the final amplifier. De 
peration or external VFO. Crystal n 
Incorporates ich features as key click 


copper-plated chassis, pre-wound coil 


coming and 

cabinet seam 4 

put ind high quality component 

throughout In truction book simplific MODEL A 
embly. Employ; 1 6AG7 scillato 


6L6 final amplifier Querete up to 35 $2950 


watts plate power input 


ANTENNA COUPLER KIT 


The chassis is made of extra-strong 216 gauge copper- 
] } ys potted transformers, ceramic switch 
1d variable capacitor insulation, solid silver loading switch 
terminal und high-grade well-rated components through- 
out. Feature 1 pre-formed wiring harness, and all coils 





, 
plated steel 


re re-W 


High-gain speech amplifier for dynamic or crystal micro- 





phone nd restricted speech range for increased intelli- [he Model AC-1 will properly match you 

Rasiiis saci 1 mitter to ar nd-fed k wire antenr A 
gence. Plenty of audio power reserve : ots : — vee : : 
Measures 20%” W. x 1334” H. x 16” D on Ah tite ibove 36 Mc, reducing TVI. 52 
Scesaiie denen ant commie $18950 wer up to 75 watts—10 through 80 meter 
technical specifications on request Shpg. Wt. 120 Lbs. ane Varian E nog - _— “s' - MODEL AC-1 

itor—copper plated chassis anc gt 
Shipped Motor Freight Unless Otherwise Specified juality components. Ideal for use witl $1450 
$ Deposit Required on C.O.D. Orders Heathkit AT-1 Transmitter vt. 4 
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Equipment For The Ham 


MODERN DESIGN: You can be sure of 
getting all the latest and most desirable 
design features when you buy Heathkits. 
Advanced-design is a minimum standard 


Heathkit models. 


jor neu 


om SHicadtthte ~COMMUNICATIONS-TYPE 
au. BAND RECEIVER KIT 


The new Model AR-3 features improved IF and RF 
performance, along with better image rejection on all 
bands. Completely chassis layout for 
sembly, even for the beginner 

Covers 550 Ke to 30 Mc in four bands. Provides sharp 
tuning and good sensitivity over the entire range 
Features a transformer-type power supply—electrical 
separate RF and AF gain controls—antenna 
trimmer—noise limiter-AGC—BFO—headphone jacks 
512” PM speaker and illuminated tun- 
ing dial 
CABINET: Fabric covered cabinet with 
Part No. 91- 
$4.50. 


new easier as- 
bandspread 


MODEL AR-3 
$2795 


Shpg. Wt. 12 Lbs 


shown 
5 lbs 


aluminum panel a 
15, shipping weight 


(2) Heidithee 
"Q” MULTIPLIER KIT 


Here is the Heathkit Q Multiplier you hams have been 
asking for. A tremendous help on the phone and CW 
bands when the QRM is heavy. Provides an effective 
Q of approximately 4,000 for extremely sharp “peak” 
or “null.” Use it to “peak” the desired signal or to 
“null” an undesired signal, or heterodyne. Tunes to any 
signal within the IF band-pass of your receiver. Also 
provides “broad peak” for conditions where extreme 
selectivity is not required. 

Operates with any receiver having an IF frequency 
between 450 and 460 Ke. Will not function with AC-DC 
type receivers. Requires 6.3 volts AC at 300 ma. and 150 
to 250 VDC at 2 ma. Derives operating power from 
your receiver. Uses a 12AX7 tube, and special High-Q 
shielded coils. Simple to connect with 
the cable and plugs supplied. Measures 
only 4-11/16”H.x739”W.x4%"D. A really 
valuable addition to the receiving 
equipment in your ham shack. 


Less Cabinet 


MODEL QF-1 
$995 


Shpg. Wt. 3 Lbs 


HEATH COMPANY 


MAY, 1956 


“AMATEUR-ENGINEERED” 


A Subsidiary 
of Daystrom, Inc. 


&) Siiithte “NIAR\ABLE VOLTAGE 
REGULATED POWER SUPPY KIT 


Provides well filtered DC 
volts at no load and reg ted for 
10 ma. at 450 VDC, and up to 1301 


current monitored on fron 
VAC at 4A. for filament. F 
and both 
shack 


experimental circuits. Use 


isolated from ground. I 
for supplying operatins 
development at 


search and 


MA E PsS.2 
temporary power supply 35 . 
sign requirements for ultin ? 


Siuiaithit ANTENNA 
IMPEDANCE METER KIT 


Use in conjunction witl 
impedance, line matchings 
antennas, etc. Will double a 
or relative field strength 
1eter employed. Covers the 


, MODE AM.} 
ohms. An instrument of man ises f { : . 





QQ HKecHéc GRID DIP METER KIT 


} 


This is an extremely valuat 
hundreds of jobs on all ty; 
2 Mc to 250 Mc, the GD-1B i 
with one hand. Uses a 500 p 

- MODEL GD-1B 
cation, with a sensitivity 
phone jack. Includes prew $1950 
Indispensable instrument f ° 


or servicemen 
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PROVIDE THE 
“CONSTRUCTIVE” 
APPROACH TO 


HIGH-FIDELITY 


‘ 


4 
ey 





HIGH 












press only 


HIGH 
FIDELITY 












HIGH 
FIDELITY 


ad 
i 


Willian 


il featur 


This is the lowest price 
yet it retains all the u 


} 





and power supply combined or 
output transformer. Frequency 
at 1 watt. Harmonic d 


S000 cr 


ps Rat 


ind nois 


put, 2.7% at 60 and 

4, 8, or 16 ohms. Hum 

5881's, and one 5V4G 
Instructions are so con 

by a beginner in electronics 

KIT COMBINATIONS 

W-4AM: Consists of main amplifi 


single chassis construction 





plete 


th 


only. 


Model WA-P2 Preamplifier desc 
Shpg. Wt. 35 lbs. Express only 






COMPANY 


72 


yrtion only 1.5 


Includes all tubes and com- 
ponents necessary for assembly. Shpg. Wt. 28 lbs. Express 


W-4A: Consists of W-4AM Kit listed above plus Heathkit 








EASY TO BUILD 
tions supplied with Heath! 
complete and detailed that 

assemble the kits without diffi 


The asseml 


cr 


of pictorial diagrams and step-t 
structions 


on 


Information 
codes, soldering, use of tools, et 


vourself with confidence! 


Shiitihie ADV ANCED-DESIGN 






- FIDELITY AMPLIFIER KIT 
j | The 25 Watt Model W ne of the most outstanding high fid 
available today—at any ice. Incorporates the very latest de 
| i achieve true “presence for the super-critical listene: 
ry 1 Features a new-design Peerless output transformer, and KT6t 
handle power peak p to 42 watts. The unique “tweeter-saver 
i i frequency oscillation. A new type balancing circuit results in 
i | balance between tput tubes. Features improved phase shift 
and frequency response, with reduced IM and harmonic distortion. ( 
| 4 harmonizes with Heathkit WA-P2 Preamplifier and the FM 
i t Frequency response—v I 1 db from 5 eps to 160 Ke at 1 
distortion only 1% at 2 20-20,000 cps. IM distortion only 
} 4 using 60 and 3,000 cps. Output impedance 4, 8, or 16 ohms. Hum ar 
i i below rated output. Uses two 12AU7's, two KT66’s and a 5R4GY 
KIT COMBINATIONS 
4 i W-5M Amplifier Kit: Consists of main amplifier and 
I f power supply, all on one cha Complete with all neces- S595 
sary parts, tubes, and « prehensive manual. Shpg. Wt e 
| | 31 lbs. Express only 
be a W-5 Combination Ar Kit: Consists of W-5M 
Amplifier Kit listed al lus Heathkit Model WA-P2 
Preamplifier Kit. Con te with all necessary parts S$ 50 
tubes, and constructi nuals Shpg Wt. 38 lb Ex e 


2) Pewdthie DUAL-CHASSIS WILLIAMSON TYPE 
AMPLIFIER KIT 


This is a very popula: gh fidelity amplifier kit that features 

construction. The re ng physical dimensions offer an addit 

flexibility in installation. It features the famous Acrosound TO 

output transformer, and has a frequency response within l 

150 Ke at 1 watt. Harmonic distortion only 1 t 21 watts. IM 

watts only 1.3 at 60 and 3,000 cy Rated power output is 20 wu 

pedance 4, 8, or 16 Hu ind noise—88 db below 20 watt 

two 5881's, and a 5V4G 

KIT COMBINATIONS 

W-3M: Consists of n lifier and power supply for S 75 
separate chassis con n. Includes all tubes and com- ae 
ponents necessary f bly. Shpg. Wt. 29 lbs., Express e 
only 

W-3: Consists of W-3M Kit listed above plus Heathkit Ss 

Model WA-P2 Preamplific: described on opposite page 69*°° 
Shpg. Wt. 37 lbs., Expr nly ° 


Steiithie SINGLE-CHASSIS WILLIAMSON TYPE 
AMPLIFIER KIT 


ison type amplifier ever offered 
es of the Williamson type cir« 
1 one chassis, and 
response—within 

at 20 watts. IM distortion 
ed power output is 20 watts. Out; 
95 db below 20 watts. Uses 


uses a 


1 db from 10 


new 


e tw 


iat the kit may be assembled 


39” 
*59” 


er and power supply for 


ribed on opposite page. 
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ATTRACTIVELY STYLED: Heathkit ; 
high fidelity instruments are not only func- - THE VERY BEST 


tional, but are most attractive in physical 


_ X a ag 
design. Such units as the preamplifier and ‘ IN AUDIO WITH 


the W-5 main amplifier are designed for 


beauty as well as performance. They blend ~| = Tm | Ca } “BUILD-IT-YOURSELF” 


with any room decor and are the kind of in- 


struments you will be proud to own 





Oo Whdithil H\GH FIDELITY 
PREAMPLIFIER KIT 


This outstanding preamplifier is designed specifically for use with the 
Heathkit Williamson type amplifiers. It completely fulfills the requirements 
for remote control, compensation and preamplification, and exceeds even 
the most rigorous specifications for high fidelity performance. 


Features five separate switch-selected input channels (2 low level and 
3 high level), each with its own input control. Full record equalization 
with four-position turnover control and four-position rolloff control 





Output jack for tape recorder separate bass control with 18 db boost 
and 12 db cut at 50 cps treble control offering 15 db boost and 20 db cut 
at 15,000 cps special hum control to insure minimum hum level and 


many other desirable features. Overall frequency response (with controls 
set to “flat” position) is within 1 db from 25 eps to 30,000 cps. Will do justice 
to the finest available program sources. Beautiful satin-gold fiinish 


Power requirements from the Heathkit Williamson type pages Drei 
high fidelity amplifier — 6.3 VAC at 1 amp., and 300 VDC at $1975 
10 Ma. Uses two 12AX7's and one 12AU7 Shpg. Wt. 7 


we Hheathil 20-WATT HIGH FIDELITY 
AMPLIFIER KIT 


This Heathkit Model offers you the least expensive route to high fidelity 









lbs 


performance. Frequency response i 1 db from 20-20,000 cps. Features 
1] 20 watt output using push-pull 6L6's, and incorporates separate bass 
and treble tone controls. Preamplifier and main amplifier are built on the 
ne chassis. Four switch-selected compensated inputs and separate bass 
nd treble tone controls provide all necessary functions at minimum in- 
vestment. Features miniature tube types for low hum and noise 





Uses 12AX7, two 12AU7's, two 6L6G’s and a 5V4G. A most interesting 
build-it-yourself” project, and an excellent hi-fi amplifier 


for home use. Well suited, also, for public address applica- pe lag 
ms because of its high power output and high quality $3550 
audio reproduction. Another Heathkit “best-buy” for you! Shpg. wt. 23 Lbs 
(3) Htadtthit 7. wats 


The redesigned Model A-7D features a new type output tra 








sformer for 





tapped screen operation, and provides improved sensitivity, reduced distor- 
PI . 


tion, and increased power output 


The full 7-watt output of the Model A-7D is more than adequate for nor- 
mal home installations. Frequency characteristics are 115 db from 20 to 
20,000 cps. Potted output and power transformers employed. Push-pull 
output — detailed construction manual — top quality part: 

— high quality audio without great expense. Output trans- Caen. ane 


former tapped at 4, 8, and 16 ohms. Bass and treble tone $1695 
. 


controls provided on the front chassis apron Shpg. Wt. 10 Lbs 





Model A-7E: Provides a preamplifier stage with two switch-selected 
inputs and RIAA compensation for variable reluctance or low level 


cartridges. Preamplifier built on same chassis as main amplifier. Model bt t A T a 
A-7E. Shipping weight 10 Ibs. $18.50 


COMPANY 
BENTON HARBOR 20, MICHIGAN 4 A SUBSIDIARY OF DAYSTROM INC. 
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B HEATHKIT HIGH-FIDELITY 


w FM TUNER «xs 


o Features 
Phra tin aliatell " Brand Neu . Modern I M Circuit Using Latest 7 y pe 
a A | Miniature Tubes. 

we Low-Noise Cascode RF Stage Two IF’s—Ratio Detector 
| 



















v 


—~Stage of Audio 


MODEL FM-3 > Extremely Good Sensitivity and Band-Pass for Out 


ing Performance. 


7 ibe $2450 p Strikingly Attractive Satin-Gold Finish to Match Heat! 
7 Ibs kit Model WA-P2 Preamplifier 


with cabinet >» Compact Physical Dimensions for Most Pleasing Ay 
ance and Increased Circuit Efficiency 





The new Heathkit Model FM-3 features tremendous circuit 
improvements and brand new physical design. Sensitivity is 





better than 10 uv. for 20 db of quieting, and it employs a 


in and stable HEATHKIT BRoADCAST-BAND RECEIVER KIT 





completely modern tube line-up for high g: 
operation. Incorporates its own power supply, and has pro- 
5 " , i : B 1 your own radio receiver with con 
vision for low-level or high-level output at low impedance fidence, even if you are a beginner. Com 
The attractive Model FM-3 matches the WA-P2 Pre- plete truction ipphed 
ee a ; 3 Feat r t nstormer-type power up 
amplihe n color tyling, and pnysi size , 
pufier 1 t il , ply, higt 1m miniature tubes, built-in 
Incorporates automatic gain control, a highly stabilized intenna peaker, and planetary 
oscillator, and illuminated tuning dial. Educational treat- = 0 Ke to 1500 Ke. Adapt 
al f ‘ M Tuner and phono 








ment of construction manual simplifies assembly for the ampli fie lucational treatment of the 
newcomer to electronics. IF and ratio transformers are pre-  preacgpea anual helps the beginner 
: 3 le idio circuits and parts as a 
aligned, and the front-end tuning unit is pre-assembled and he build MODEL BR-2 
aligned. Uses 6BQ7A as a cascode type RF stage, 6U8 oscil- CABINET: Fabric covered plywood cabi $1750 
lator-mixer, two 6CB6’s as IF amplifiers, a 6AL5 ratio de- net witt - am panel as shown. Part = 
11-9, Shpg. Wt. 5 Ibs., $4.50 Shpg. W 


tector, a 6C4 audio amplifier, and 6X4 rectifier 











Are you on our mailing list? If not—how about sending us your name? 
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Part I—Correctin¢ poor frequen y 


ufiictent erase 


By HERMAN BURSTEIN 


* 
. 
) \ 4 
\ P i 
~ VY 
> | f 
. . 
4 
respon €@ AHd In 
APE recorder trouble may be 


kind 


ical, involving the transport mec! 


divided into two mechar 


anism; electronic, involving tne 


1udio preamplifiers, equalization cit 


lowal 
record tevel 


cuits, bias oscillator and 
Principally the electronic 
problems are discussed in this 
Except for minor repairs and adjust 
such as replacing a belt o1 
aligning a head, it is too often a losing 
proposition for the service technician 
to repair an unfamiliar device that 
has developed serious mechanical diffi- 
culty. As with record changers, serv 
icing the transport mechanism is fre 
quently a matter for the factory o1 
specialist, found in large cities, pri- 
marily engaged in the repair of phono- 
graphs and tape 


indicator 


article 


ments, 


recorders 

Because of the large number of re 
corders on the market and the great 
variation in their mechanical design, 
servicing these units requires a stock 
of many parts and extensive 
know-how. Large volume enables the 
specialist to meet these requirements. 
However, with minor exceptions, the 
electronic portion of tape recorders can 
be serviced with standard components 
—tubes, resistors, capacitors—that the 
service technician normally has on hand. 
with the 


special 


Familiarity principles of 


MAY, 1956 











enable the 
nician already adept at radio, TV and 
high-fidelity hooting to 
vith electronic trouble in tape re- 


tape recording he a 
trouble 


These may be classed as: poo 
insufficient 
weak or no sound, distortion, hum and 
noe 


frequency response, erase, 


This article is concerned with restor- 
performance to orig- 
inal quality rather than with improving 
ipon the manufacturer’s product. How- 
ever, for some problems, such as hum 


Ing tape-recol der 


there are measures which 
tried to improve on 
performance—if the customer 


cost. 


and noise, 
can be original 
desires 


and at reasonabl 


Frequency response 


The setup in Fig. 1 can be used to 
check frequency Note that 
response is measured at the output of 

: —— pyr ; a 

TAPE RECORDER |. 1 


GND; or) 


response. 


+ +O0UTP 





be_i, + 4 
PLAYBACK, pt ORE 
¢ [vTvM | 
eS a oF 
——+-OGNC 
Fig. 1—Checking frequency response. 


AUDIO—HIGH FIDELITY 





may be run 
to the first of the meas 

ing output at th a 
with a sensitive vt one 
Howeve if the 
amplifie1 
and the istome the tape 
recorder into a se] er and 
speaker systen : } 
system 1s at fault hould be 
advised to che t tuner or 


phonos ip? 








AUDIO—HIGH FIDELITY 


If the tape 
the internal 


(before 
and 
low-frequency re- 


recordel 


proper 
power amplifie: 
speaker) has 
ponse, the 
5 capacitor 01 


poor 
fault is apt to be in a 
The 
capacitor may be one used in the bass- 
boost circuit or it 


or screen bypass unit. 


resistor. 


coupling 
Most commonly, 
all or most of the bass boost is provided 
in the However, in 
e home equal 
record and 
recorders 
preamplifier 
playback. A_ typical 


may be a 


circult. 


recorders an 


playback 
tape 
amount is provided in the 


playback circuits, as these 
generally use the same 


for record and 


playback bass-boost circuit, which 
operates on the principle of shunting 
high frequencies to ground, is shown 
in Fig. 2. If capacitor Cl is open, 





Fig. 2—Playback 
shorted or substantially lower than de- 
sign 


bass-boost circuit. 


value, ow-frequency response 


suffers. increase in the 
affect the 
A feedback type of R-C bass- 


boost circuit is shown in Fig 


Similarly, an 
alue of R1 « 


Vv in adversely 
bass end 





= ‘ — 
3 = tes 
= 
Le + >—e Sa 


Fig. 3—Feedback 

If high-frequency response is 
look into the following for the 
of trouble 

1. Dirt on heads. As the distance be- 
tween the head and tape, measured in 
1/1,000’s of an inch, is 
drops. The 
quency, the 


bass-boost circuit. 
poor, 


source 


increased, 
higher the fre 
The 
separation caused by tape oxide 
leposited on the heads due to friction 
can greatly attenuate high-frequency 
response. Cleaning the head _ with 
alcohol, a Q-Tip, is sometimes all 
that is necessary to end the customer’s 
complaint. Do not use carbon tetra- 
chloride, it is and may act 
solvent for the head material. 

2. Defective high-frequency equali- 
zation. All or most of the treble boost 
is usually provided in the record pre- 
amplifier. A variety of circuits is used, 
most of them relying upon R-C net- 
works although the use of inductors is 
not uncommon. Fig. 4 shows two typical 
treble-boost one employing an 
inductor. As in the case of bass boost, 
a defective resistor or 


response 
the arop 


greatel 


minute 


using 


poisonous 


asa 


circuits, 


l capacitor can 
be responsible for incorrect high-fre- 
quency response. 


3. Improper azimuth alignment. This 


76 


fault is prominent in a machine 
with heads fot and 
playback. It is vital that the orienta- 
tion of the record-head gap with re- 
spect to the tape be exactly the 


most 
separate 


record 


same as 


that of the playback-head gap. Each 
gap should be to th 


perpendicuilal o tne 
direction of tape travel. Although all 
frequencies are attenuated by 


azimuth alignment, the effect increase 
as frequency goes u} In a machine 
which uses the same | cord 
and playback, azimuth n gnment in 
record is compensated by tne ame 
error in playback. However high-fre 
quency response re lt vne! ving 
back tapes made on other hines, for 
example prerecorded tape 

Test tapes are available which pe? 
mit rapid azimuth alignment. Ff t the 
playback head is aligned t roduc 
maximum output of the high-frequency 
alignment signal on the tape. No furthe1 
steps are necessary for i nachine 
using a sing record head. 
If a recorder uses eparate |! the 
record head is then nat in 
recording the same high-f lency sig- 
nal the output obtains f the 
aligned playback head 

4. Worn heads. High-frequency re 
sponse depends upon the gap width 


(often called gap length) of the play 
back head. At 
10 ke or better 
inch or less. 


i.0 Ip esponse ou 
requires 


With use, the head may 


wear so as to widen the ga reducing 
high-frequency response ,ecause if 
the microscopically mall gap, sual 


inspection is of no help ar 
head 
before 
recording a 


must be ubstitute 
substituting another head, try 


tape on the machine in 


question and playing it back on ar 
other machine of the same brand o1 
with similar performance haracter 
istics. (Satisfactory recording can be 
achieved with a gap. considerably 
greater in length than used for play 
back.) If high-frequency response is 


still poor and it cannot be corrected 





r 


Fig. 4—Typical treble-boost circuits. 








by azimuth adjustment of the he 
the machine used for playbacl 
fault would appear to be in the 
emphasis circuit. 

5. Excess bias current. A or} 
quency bias current betwee1 
150 ke is applied to the 
simultaneously 
its principal 


with the 
purpose 
distortion to a satisfa 
Up to a point, the 1 


current, the less the dist ! 


riven amount of audio 
tape. Beyond 


increase in bias current 


daistortior and may eve 
Unfortunately, long bef 
fails to lower distort 


attenuate the signal 


tape. The greater the 
the greater the atte 
frequencies as compart 
If through failure o1 
of component the 
ipplied to the record 
ROM 

~~ > 





Fig. 5—Measuring the bias current 


het tiall 
l intlally 


ovel the 
scribed by the tape-re 
frequency 
It is difficult to state 
of bias current ince 
siderably among 
Roughly, in home tay 


. , 
from less tt 








mean oO determir 


obtained from the mar 


5 shows how it 
100-ohm_ resistor 
ground and the gre 
record head. A 
the resistor and the a 
ured with the 
tion but 


vtvn 


mach 





with no sis 
volume control at mini 

The bias 
Ohm’s law; 


current 
that is, the 


age is divided by 100. If 


not have sufficient sensit l 
ohm resistor may be é 

the 100-ohm unit lt 

higher voltage reading rt 


of the record head at the 
is usually high enoug! 


impedance of the 1,000 


still low enough to } 

effect upon current through the he 
6. Slow tape movement The 

tomer’s complaint may be based or 


fact that old recording 
tapes sound low-pitcl | 
If the tape transport is running 
rated speed, this reduces pitcl \ 
for speed accuracy can 
determining the 
tape of known length to rur t. O 
machine of known 

service technician can make a 
with stated intervals, r 
as 1 or 5 





time required for a 
on a 


signals at 


minutes, and then u 
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rN ee Alin Mind 





these 3 hot dipped galvanized 


towers 
are exclusive with 





No guying needed to 40—50—or 


60 feet! Guyed heights safely 


| 


NO. 6 TOWER 
Features unexcelled 12%” equi- 
lateral ‘‘magic triangle” design 


with electric welding through- 
out. Self-supporting to|50’, the 
Rohn No. 6 is ideal for ho: 


TV installation. 








TOWER 


Constructed for ease in ship- 
ping and storage. A 48’ tower 
comes in six 8’ sections bound 
together in a single 8’ x 20” 
package! Self-supporting and 
available in 24° to 64’ sizes. 





i 


All Rohn Towers are quickly erected- shipped 


up to 200—300 feet! 


and now, a new and 
completely hot-dipped 
galvanized, heavy duty 


NO. 40 
COMMUNICATIONS 
TOWER 


For extreme heights and commu- 
nication purposes of all kinds, the 
Rohn No. 40 gives you strength 
and durability on which you can 
depend. The time tested and prov- 
en equilateral triangle design 
using extra heavy duty tubing and 
corrugated steel cross-bracing is 
utilized in this new Rohn Tower. 
The No. 40 is structurally sound 
so that you can install it for 
heights up to 300’; and is pre- 
ferred for lesser heights when con- 
siderably greater strength is re- 
quired because of excessive wind 
or antenna loading, etc. Check 
this tower for your requirements 
of this type. You'll find it just 
can't be beat, neither structurally 
nor price-wise! 

Note: For lesser heights, use the 
Rohn No. 20 or No, 30 Tower 
... for experimental operation, 
use the Rohn “‘Fold-Over” Tower. 


in easy-to-handle sections; and, Rohn Designed MAIL THIS COUPON FOR FREE LITERATURE! 





accessories are available with each tower. 


Rohn Manufacturing Company 


Check the complete line of Rohn Towers, including Roof Towers, Masts a oe —— 
and Tubing... plus a full line of tower and TV installation products 
. Gentlemen: Please rush me mplete det n the full 
such as bases, house mounts, brackets, service tables, guy brackets and 
2 ’ line of Rohn Towers and Acce 
rings plus dozens of other items. 
ROHN io 
Manufacturing Company Nome 
116 LIMESTONE, BELLEVUE Aarons 
PEORIA, ILLINOIS City 
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CAPE CANAVERAL 

0. rwcrns arta as a timing tape. Or he can } 
\ AIR FORCE MISSILE TEST CENTER sly Boe iigroemertagpenllbe 4 


GRAND BAHAMA 7 
Florida Flight Test Range useful test material—azimut} 
ment, frequency respon n 





cocoa 


PATRICK AFB 


JUPITER 







recording level and signal-to-1 


FLORIDA ELEUTHERA ” ‘ sii 
—S 2 = 7. Pressure-pad misadjustment 
ow NASSAU Sv Most home tape recorde1 e pre 
oP. som suavance pads for maintaining | 1 contact 


tween the tape and the he 
generally provision is n 
ing the amount of pre 


~~, 





pressure results in’ reduce hig 
quency response. How 
ing’ the pad, guard against ex 
pressure which will iners 
of tape oxide on the ne 
head wear and po 
e tape speed 
, ° Complete failure to 
© INSTRUMENTATION STATION — due to the coil in the er 
+ —-+ LINE OF FLIGHT 10 st A, ASCENSION open or shorted. With 











for record, check the 


open and short circuit i 


is often coupled to 
through a resistor 01 
defect or change in 


component would affect 
ANNOUNCES OPPORTUNITIES Insufficient erase m 
a dead or weak oscillato) Erase-he 
current in different |} 
Ps ™ ” . varies from less tha 15 n 

in Guided Missile Test Instrumentation 0) 

current can be foun 

vtvm across a 100-ohm r¢ t ! 

between ground and the 


j 
( 
i 


For Electronic Technicians 
. : : the erase head and thet 
At the following locations current by Ohm’s law. Thi 
determined should be 


PATRICK AIR FORCE BASE, FLORIDA CAPE CANAVERAL that specified by the n 


erase current Is more tl 
Engineering development technicians mt the required value, o 
Radar Timing e : 
Radar pling components to th 
. i >le shoulc he 1e " 
Communications Radio Telephone hould be checked 
le 
Test Equipment Telemetry Optics Another possible cau 
erase 185 improper vert 
——— as wae OF te 





Enjoy pleasant Florida living and working at these locations. heads with respect to ea 


; . : the tape. This may occur ir me 
Liberal company benefits. Relocation assistance. tise 
: , chines where the mechar irral 
aera ae  st—S ment for attachine the he 
transport mechanism permits ther 


INTERESTING DOWN-RANGE ASSIGNMENTS Saeed cee on 


Radar Telemetry Telephone erase head gap does not fully cover 
Radio Timing Optics | path on the tape covered by th 
head gap, complete erasure 
These positions are located on the Islands shown on the map above. Salary, cannot take place Or 1 tw 
80% incentive, meals and lodging furnished. Return to U.S. every 3 months. machine, which uses slightly I th 
half the width of the tape for record 
each channel, it is important tl 
gaps be confined to either the lowe 





upper half of the tape ind 


across the center of the 


i For information and arrangements for personal 
interview, 
send complete resume to: extend 


Otherwise : ortio f eacl 
Mr. H. C. Laur aie st“ in ylayba 
Technical Employment, Dept. N-15E er 


Missile Test Project The erase heads on home mactl 

RCA Service Co., Inc. often do less than a complete job. O1 

P.O. Box 1226, Melbourne, Florida tape reuse, the previous recording 
therefore slightly audible during quiet | 
passages. If the owner desires n 
plete erasure, he should purchase a 


magnetic eraser or one can be e 


RADIO CORPORATION of AMERICA nomically constructed. (See “Improvir : 
. pent. Of, 


Inexpensive Tape Recorde: 
| RADIO-ELECTRONICS, May, 1955, by tl , 
: | author.) TO BE CONTINUE 


78 RADIO-ELECTRONICS 

















AUDIO 


FOR Eca-33 33 Bey) ee O 


T/ 


NE of the most tedious lab- 
oratory and servicing proce- 
dures is making a series of 
frequency runs with an audio 

renerato1 Those who have to do thi 
frequently will find the Heathkit AG-9 
an extremely clever new instrument 


The innovation is the tuning method 


Instead of continuous tuning, the AG-9 
ses three switches which provide two 
significant figures and a_ multiplier 
The combination covers the range from 
10 to 100 in units of 1 cvele from 100 
to 1,000 in units of 10, from 1,000 to 
10,000 in units of 100 and from 10 to 
100 ke in units of 1,000 cycles. Supe) 
ficially it might seem that this w d 


complicated than using a single 


dial 








continuous-tuning and a range 
vitch. But when one has become accus 
tomed to it, it is possible to make a run 
fraction of the usual time and 

h considerably greater acc icy be 
‘ ( t take a fraction of a econd 
o flip a tch but several r nd te 
eadjust i dial accurately t i new 
frequency. It possible that there are 

yme applications in which the ability 
to cove} e continuc vy and with 
ou iny teps 1s ae irable But 
tne te} ire in terms of 1 of 
the Trequency and in audio it 1 prac- 
tically impossible to obtain resonant 
peaks or nulls that harp. 

The isel ne and accuracy of the 
generator (see diagram) are further 
improved by the output meter whicl 
monitors the output in terms of volt 
or db Most ervice type generato1 
have an amplitude error of 1 or 2 db 


from one decade to another or from one 


end to the other of the same decade. 
One either has to remember the erro) 
and correct for it or use an external 
meter if greater accuracy is necessary 


With the AG-{ it is possible to keep the 
output constant. The overall accuracy 
the full from 10 to 100,000 
cycles appears to be well within 1 db, 
and within the 20—20,000-cycle 
it is better than that. 

The output is controlled by a combina- 
tion of a potentiometer and a decading 
attenuator in eight voltage ranges with 


ovel range 


range 
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be Heathkit AG-9 audto generator: 


Knight SX 702 AM-FM-TV 
LHUNeCT; Cabhinart accessories: 


Ortho-Sontc tone 


ari 


By MONITOR 


maximum of 3 millivolts on the lo 





range and 10 volts on the highest 

ikage is very small and the minin 
voltage on the lowest range is | t 
100 uv Thus, the venerato) can be 
into the most sensitive prea f 
without overloading. On the ! 
volt ranges the source impec ce 
around 1,000 ohms; the lower ran; 
can either work into a 600-ohm ext 
load or a 290-ohm interna 
available through a switcl 

The AG-9 uses the now well kni 
Bureau of Standards circuit with 
onance controlled by a T network in 


feedback loop. Critical component to 
are 1’ 
capacitors. 

and the 


‘ 1} 9 
and 


for resi 
The 


adjustment even simpler. ¢ 


ances sto. 


construction 


the meter requires calibration and 
normal useage the heater voltags 
ficiently accurate for a standa 
Fig. 1 shows the T network (w 


dashed lines) with a set of 


capacitors Cl and ¢ 





QFOR VALUES SEE TABLE 


QscREWORIVER ADJ 


Knight SX702 


T € 
tr 
n t 
Y ‘ 
i 
t 
n ' 
+ 
a 
r 
\ , 


AM 


Schematic diagram of 


audio 


signal 


generato 
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RADIO ¢ TELEVISION ¢ INDUSTRIAL ELECTRONICS 








THIS professional, 
TRAINING IS 
THE KIND THAT 


Really Pays OFF! 


... and it costs only a fraction 
of what you might expect topay! 


gan RADIO 
TELEVISION 


FIX ANY RADIO OR TV SET EVER 
MADE...easier...better...faster 















» better methods and short- 

















Backed | 
method lained I cut und to find fast answers to 
epared Here ar i fe of the sub- 
— red: Component nd 
r mad I ble I I ible- 
I & Tele rROUBI g Method and 
SHOOTING AND "REI AIT Dynami I actical Make your training 
Gk & Jot f shootir ri nd Ideas library complete!Get 
\ I r n cD vay Portable and Bat- GURY UU Sra et) a] 
: st va cs “ay oe os ss : a at the low price of 
¢ re from locat- Complete Guide to only $12.00 for the 
i roubles I Ss e- AM. FM. and “ART RS 
tk I Rea nr Made Easy; Re 
. prof t : Cay Y Ir Yr and 
th that ¢ ne Problem Serv ng 
t b i y Sele ane Switel Zz 
t ne M nis! I ispe - 
>», 1 ial 
COMPLETE SERVICE TRAINING ’ be sacipes 5 
For beginners, th rr i ) Read 
i " omplete ‘ € t r ROI BLESHOOTI NG "AND RE- 
For coientneed er ‘ AIR for 10 da OUR RISK! 
mer it is a uick, ea va t Price only $f * or see money- 
brus ul on specific jobs; t aving combination offer.) 





LEARN BASIC CIRCUITS FULLY... and 
watch service “headaches” disappear 


I amazing f much easie and tand their peculiarities and likely 
faster ) an repai li televisior “troublespot and shows how 
, ands ever i ial electronic to eliminate useless testing and 
equipment when y vw all ab« - guesswork in making repairs. 
ri t and w make é nh one tK 
You locat ange , r Ty because LEARN MORE — EARN MORE! 
you know na hg to look Fa and where. Through this 669-page book 
Ye make repairs with it 417 clear illustrations give 
and more profitably! uu the kind of above-average pro- 
Actually, there are or 4 compara- fessional training that fits you for 
ely few BASIC reuit mn modern the better, big pay jobs in either 
equipment Radio & \Televisic RE- icing or general electronics. Cover 
CEIVER CIRCUITRY AND OPER \ cir it in modern TV and rad e- 
riONn +t Gt ard und Johnson gives ceivers, amplifiers, phono-pickup rece 
1 complete understanding of ae € ord papers et Pric e only $6.50 
i t ations. It teache e mone ing offer in ec 
e them ... to under- Reeuine it 10 jun at our risk! 


FREE EXAMINATION ..casy te terms! 


| ellie oe | 
ay RE-56, RINEHART & CO., IN¢ 
232 Madison Ave., New York 16, N. Y i 


4 their 
Fa) 
r26 


Send books indicated for FREE EXAMINATION. In § 
days, I will either remit price dicate plu post- 
age or return books postpaid and owe y nothing i 
Radio & TV TROU- Radio & TV CIRCT I-§ 
nan rae AND TRY AND OPERA- 

REPAIR (Price $6.75) TION (Price $6.50) 


COMSEN ATION OFFER ° Both books only 

Price separately $13.2 ou save $1 
Combination offer is 
postage] after 
a month 





payable at rate of $3 [plus 
10 days if yo 
thereafter 


THESE FAMOUS BOOKS 
REALLY SHOW YOU HOW! 


More radio-TV_ technicians have 
trained from Ghirardi books than any | Address 
others of their kind! Almost 1300 pages 
and over 800 pictures and diagrams B cits Zone, 
n these two new books expla things x 

ble for 


next to 


and $3 until $12 has be 


a Name 


State 


so ciear y it's 


you to go wrong. Each besk is strictly ’ 
the-minute NOT a re-hash ] 
d, out-moded materia Leweae ee eee eeeeeeeeseee 
RINEHART BOOKS ARE SOLD BY LEADING BOOK STORES 
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less readable in the noise. On¢ 
of the new wide-band-detect 
have lowered distortion 

this makes a _ practical 


overall 
careful 


distortion will deper 
the broadcast 
holding down their VI 
There is a choice of t 


without afc. A meter ar 


ratio result in uncritical tunir 
The AM characterist Vit! 

built-in ferro-loopstick anten1 

very good and in n 

additional antenna is need lhe 

width appears to be about lL 


provides excellent recept 


interference in 


seconda 


areas; for local use 

response is narrower that esiral 
The unique feature f the K 

(shared also by the Ra ! ne) 


ibility of a T\ 
ged ina 
TV sour 


o that of the 


avail: 
can be plug 
will provide 
superior t 
TV 

that possible 
1 TV 


and gre 
when the 


recelvel 


receiver is fed 





outfit. The fine ré 
because there is no diff 
ference from the syn 
the if channel of the | 
provides very wide 
pared with that of a ¢ 1 T\ 
reducing distortion 
degree as the wide-bar FM 
reduce It o1 the FM I \ 
is beginning to improve 
it qualifies for high-fide 
in any case, the improve 
greatly improves the i 
and versimilitude 

Moreover, I have fi 
TV programs art t 
with sound alone and 
far less distraction f 
Finally, those in the extre r\ 
areas can improve the 
reception by using tl 
sound tuner; the T\ 
tuned for peak picture 
the sound tuner for be 
TV tuner consists of 
tuner remodeled to } 
if output. 

The audio output of the I 
is very good indeed. 1 
provided from a cathode 
amplifier and tape recor Ar 
usual feature of the K1 t 
there is no volume cont} 
The level of the amplit 
be set by a potentiometer on the 
of the chassis. The é 


volume will be controlled 


unit. 


Phono accessories by Cabinart 
It has been 
the best things 
packages. A 
Levelor kit introduced by ‘ 
Why nobody thought of putting 
thing like this out before I 
Certainly Cabinart d 
for making it availabl The Le 
is simplicity itself. It contains a 


well sai 
come 


case of hi-f 


eser’ 
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CLAROSTAT 


CLAROSTAT resistance devices are designed 
meet your needs in radio and television servicing 


regulators serve as safeguards against line-voltage 





Ballast tubes serve as fuses in many television receivers and are 
expendable, easy-to-replace components 

Fuse-type resistors are being used by television receiver manufacturers 

and should be on every serviceman’s parts list. if 

Get the complete story on these CLAROSTAT products designed j 
to fill your needs, from your distributor. 
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CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE 


In Canada: Canadian Marconi Co., Ltd., Toronto, Ont. 


Voltage 
surges, and are popular, essential accessories 
i? 


1956 
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AUDIO—HIGH FIDELITY table so that on 
against the cente1 
an eccentric motior 
swing of more thar 
Sonic will track tl 
ping, jumping or loc! 
as any other arm I 
eccentricity of the McP 
gentie one resemD 
] not as sever 
extremely sharp | 
sients recorded in a 
groove because tl 
“throw” the arm n 
part higher velocity 
meet the McProud te 
F fail on such re 
om : “ those on Cook I 
The Bard Ortho-Sonic pickup arm. cea auiael 
hack ha suffered f n ie acking letermine the Ort} 
error which results | iuse the ©1 ig n Ferranti, wl 
us moves In ¢ \ lit the best of all ar 
he radius of a disc, as 3 ay some month 
back needle—on " \ ide guilty of skipping 
he diameter 
ance | ‘ing fe 1 up by gravity, th are. So the 
next problem the exact 
Therefore, the ki lle at only one 
all others depa 
alignment by uy 
engineers have be 
a playback mecl 
reproduce accurate 
the recording eq 
possible The Ortho-Son 
even aboard faults but doe 
installation problem of el 
kit Since the need 
form of less straight line 
ecords through there is no t1 
and skating, benefit from thi 
factory sound. tortion, and my me 
hi-fi together not of laboratory 


several other cate that the benefit 


4 ‘ if tne ‘ ) ; eXé 
he arm 1 
able care and 
rd changer or ordinary arms there groove, the e 
ay made of birch in IM distortion as the noves fro fo 


ind very act 
precut for any of outside to inside of tl d; 1 should find thi 
or turntables; the Ortho-Sonic the variat conside? There 
excellent q ality ably less. (Unfortunat Vi ‘ most serious of wl 
ig ides. The slides can be distortion from oute ! liam by refining the 
-d on a shelf in a cabinet in can be due to other « mount is of th 
a professional recording process, and it ) il : kn irled knob t 

a minimum of completely to isolate 

ay of just $10 tracking error only 

a handsome base (with- can determine the 


are 


aril 


in place Unfort 
will not accept 
by any means; 
it will take with« 
mounts constitut 
on the market 
al 1 (either turnover 0 
her precut for any of to follow high-amplitud iodulation of the original Pick« 
I in one solid the groove without ppil imping, vidual units of the 
e for u by the customer. An groove locking or load | need ¢ of the others w 
interesting } very helpful design To distinguish it fron racking erro? tional 
é the top floats on a I will refer to it as arm compliance fo1 
sket to minimize the in essence it represent 


ofessional type turn- tracking error 
of heavy plywood minimized and po 
ihogany, walnut, korina Granting this, the 


acquer finish The top that other type of tr 


mount wi 
manufacturer will 
ability of The arm is a litt 
yration and shock. The an arm to permit the needle to comply 
yugh for any turntable with the motion imparte: it by the this 

uding the D & R and_— grooves without loading 
leaves plenty of room for a tran- with its own frictior 
ription type arm. 


jut on 


use initially, | 


disadvantage 
lat motion not tried all po 


mass. The tions but I judge 
trouble with past attempts at solving letting down the 
In addition Cabinart has a series of the 


tracking-errot oblem has been indexing scale, it 
partitioned lightweight record storage that the suspension has had so much somewhere on the 


inits ranging from 1 to 3 feet long and friction that the loading of the 


needle table, whereas convent 
price from $9 to $25, and a series produced effects far w » than the mit 


a greater choice 
wrought iron bases for each. 


tracking error did. In th espect the assuming you can n 
Ortho-Sonic seems to be superior to cartridge in the Ortho-S 
most conventional arn It will pas faults are petty i 

Ever since ylinder record was the McProud test which consists 
andoned in favor of the disc, play placing a big-hole 45-rpm dise on 


Ortho-Sonic tone arm 


virtues 
al New Records 
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RADIO-FREQUENCY LAMP 


movie 


have empha 


n even brighter 


rhese 


application 


iniformity in the 


e obtained from 


yuency 
ator 


the 


Fig. 1—Diagram of rf lamp system. 


MAY, 


frequency he: 
c provide 
and lamp 
Electric 


most 


powell rener: 


Sir ce the eddy 
alternating 


1956 


mag 








duce circular current 


heating is uniform and 
Therefore, the 
neandescence of the dis 
across its entire surface 
tantalum carbide h: 
Ing point and 

o low that it 
high temperat 
duces twice the 
meter of surf: area 
known incandescent lamp and 
times longe: l »}] Wat 
tube are in 
metal seals in 
tubes are attached ) ne 
inder and keep it cool. Were 
water cooling, the tremendou 
would melt the copper. 

The radio-frequency so 
of two 833-A triodes (Fig 


fg 
Heh 
rx-0 & 
VE, | oF] 
1 94++419—_U 








joo 


Ie 


TO BLOWERS FOR 833-A'S 


833-A 


+ 


Fig. 2—Schematic diagram of power supply and oscillator for rf lamp. 
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qualify for 


of the electror 
ad Led rf lamp not o1 

concentrated 

speed ip the 


h } 
ro TF-Vaalolalo My olalelaloloig-|olamal—\-rel (> porletn 
a I 
the 
The rapid a 
: Needles are putol nave 
{ Phonograph al = dilemma Thev 
Fidelitone PSseurel gem eS we po they can talk! ¢ 
made [ro ; . diamonds). ence ¢ lat 
larger @! 
cut-offs from : 


1a one ips are ound 4 d 
m j tif i gr und n 
1 ‘ 


>» ne € 
F idelitor rape speci 


1e¢ o exat st fice Ss —the 1 
cation I 
j t ting 3 


plant 


s ' in a trar 
_— < special micropolish. es Rg 
giv - their precise shape an ha vive seattle: emma 
pgs oo nd Phonograph Need oa life me ( hani t 
Fidelitone Diame ance, yet prolong recor’ ments in the 1 
maximum dente finished diamonds ; ‘ <a ha , 
unlike imperfectly : as itone Diamond ht b ! 

' recommend F pg »y are guar- a 
You can , vut reservation. 1 1e" £ — 
Needles withou F jelitone distributor are ast 

ed. See your he } } T} 
it th 
1O.O0f 
oon eal 


PERMO, INC. cnicaco 26, ILLINOIS craft fora la 


26 YEARS OF LEADERSHIP N SOUND REPRODUCTION 








Want ta get ahead in 
which a} 
SERVICING? | aes 
beam, ot 
The Gernsback Technicians’ Li- tracki The 
: whic 
brary can help you 
: : rh n ! 
See Advertisements on pages 141, tion—is being 
tronk Commur 
145. tainment fields ha 
of electronics. Avia 
° without it and ne 
Gernsback Library, Inc. Seelionr ‘ie tumsan! 
154 West 14 S¢ ever expanding cong 
wires, capacitors, ce 
New York 11, N.Y. heaven knows what « 
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YOU SAVE MORE 


ALLIED BUY DIRECT... 
knight-kits free 1956 CATALOG 


FINEST ELECTRONIC EQUIPMENT RIGHT-KTS inde 
IN LOWEST-COST KIT FORM ments and get per 








% Latest Advanced Design *% Quality Components i Aes 
% Easiest to Assemble % Save Up To 50% leading buying guid 


SAVE ON THESE 









! 

| ~ : 
5” Wide-Band Printed Circuit Tube Tester Kit VOM Kit | VOM Kit 
Oscilloscope Kit VTVM Kit Kis connec oe 208 1000 Ohms/Volt 20,000 Ohms/ V 


F-125 24.95 F-142 portable type 34.75 F-128 15.95 F-140 28.50 


LE 











| | 
| | | 
| 
Audio Generator Kit Resistor-Capacitor High-Gain RF Signal Resistance Substitu Capacitance 
F-137 31.50 Checker Kit Signal Tracer Kit Generator Kit | t Box Kit Substitution Box Kit 
F-124 18.75 F-135 23.75 F-145 19.75 | F-139 5.95 { F-138 5.50 


FAMOUS knight-kits FOR THE HOBBYIST TOP QUALITY HIGH FIDELITY knight-kits 
| 2, | 





“Space Spanner" } = ‘ 
2-Band Receiver Kit | | “Ranger'' Superhet | Basic 25-Watt Deluxe | 10-Watt Hi-F Watt Hi-Fi 
S-243 13.95 | "10-in-1" Lab Kit =} Receiver Kit Amplifier Kit Amplifier Kit Amplifier Kit 
$.247 cabinet, 2.85 |‘ S265 12.45 5-735 14.85 s-755 41.50 | $234 22.95 $750 35.75 


ee _ 








ie & 








"Ocean Hopper" Transistor Radio Kit | Geiger Counter Kit 
















Receiver Kit S-765 3.95 S-242 15.95 | 
S-740 10.75 | 50-Watt CW Self-Powered Code Practice 
SS neo a Transmitter Kit | VFO Kit ¢ ator Kit 
~ | $-255 42.50 | $-725 27.50 399 «3.95 
| | 
{ -_ Send for the 324-page ALI £ 
4 | describing all KNIGHT-KIT nd y r buying 


guide to everything in Electro1 





Perce ree eee coor eee ees eeeeeseeee ates | 

| ALLIED RADIO CORP., Dept. 2-E-6 ! 

1 100 N. Western Ave., Chicago 80, Ill. ; 

3-Way | Photoflash Kit | Wireless Broadcaster 1 a 1 
Portable Radio Kit | S-244 28.50 Kit 1 Send FREE 1956 ALLIED Cota ' 
: athe os 1 : 

5-730 19.95 S246 AC supply, 3.40 | S-105 8.75 1 Ship the following KNIGHT-KIT — 

, . ! 

All Prices Net F.O.B. Chicago 7s ' 

ORDER FROM 

b Name \ 

d ' 

A L L I E D R A D j O pa Address 1 
I 

100 N. Western Ave., Chicago 80, Ill. 1 City es , ' 

esau ab Han GE OTe) as eo ws Oe arab GF GLE Gb le GaN TA Chan en Ue arene -_ 
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CONTROL 
UNIT 
ie FOR 


FANS 





VENT HOLES 
Panel view of 
the control unit. : 


Right — Internal view 
shows layout of parts. 





7) aa 


SWITCH 




















on. If 
} ry 
7 
4 na 
i THERM 
j t I} 
j range ; 
ti ( 
ce ( I) 
Th ma 
Above — The outside Grvicel 
temperature-sensing ele- ry 
ment is in’ ventilated, connect 
weatherproof case. age divider and at 
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7 


sing’ an ac plate 1} enable 
grid of the thyratron to regain 
itrol on the negative half- 
plate voltage Re tor R2 
ratron grid irrent to an 
é rh 
in ] 
lely v 
t itu { 
ne t 
) 
\ } ? 
Car } 
vy switch. ( 
t Va i 
iV tutte I i 
chemat ! 
é iture en 
Construction and operation 
I t was built in a ¢ } 
ibinet All ne! \ 
n the front panel a hown 
hoto, and two Cinch-Jone 
’ i trips and spade lug make 
isy to remove the The cabinet 
; fastened to the wa ind the power, 
fan and thermistor line run through 
the wall and into the rear of the cabinet 
Ventilating holes were drilled on either 
ide of the cabinet, but the nit runs 
vl and nly few hols ¢ 
iry Part piace er n’t crit- 
| temperat ( ! r elemet? 
ted one I ‘ one out r 
t (don't et r ea mixed) 
I ide element is best t e n 
rth le of the house in a ven 
d, weatherproof (see photo). 
[ found a surplus generator shunt case 
vhich proved ideal. The inside element 
sunted in a room which is in the 
ith between the fan and an open 
I W 
When the unit is connected, turn the 
_ 
-—-- 470 
AN 
MANUA eed 
’ | 
a ‘= | 
- 
‘ | 7 
poten 
pe 
. +205! 
"| “4 SOMA xv 3 
“ | 17M $ . a 
, a Tru = aad + s 4 
= o-- NE. +—, ye * 
6. Qreyp » X 
j Q \ 


Schematic diagram of control unit. Two 
thermistors make up voltage divider. 
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VARIABLE DOT 
NUMBER AND SIZE 


WHITE DOT GENERATOR 


model 434 











Provides white dot patterns with VARIABLE dot size (from 1 to 8 sc 
with corresponding dot widths), and variable dot number fron 
tal dots, and 6 to 12 vertical dots. Modulated RF output is ava 


(Actual Photographs) 


anning lines, 
6 to 12 horizon- 
ible, operating 


on fundamentals from Channel 2 to Channel 6 


THE ONLY WHITE DOT GENERATOR THAT LETS YOU 


MATCH ANY RECEIVER MANUFACTURERS’ 


RECOMMENDATIONS 





You can make convergence ad- 
justments on color-TV_ receivers 
faster and better with the new 
Simpson Varidot. Use for linearity 
adjustments on both color and 
black and white. 

Vertical and horizontal syn- 
chronization assures you of correct 
aspect ratio... ample attenuation 
.-- 300 ohm RF output. 

Adjustable dot size provides a 
check of receiver transient re- 
sponse. Positive or negative video 


output is excellent for accurate 
and fast checkin of 
sponse of video amplifiers. 

Use the new Simpson Varidot 


for hum checking both color and 


transient re- 


black and white receive rs a rare 
feature in test equipment at this 
price. 

Portable: Approx 11% lbs. 
Housed in Simpson gray case. 


Complete with Output Cables $ 50 
and Operating Instructions 2 


See Your Electronics Parts Distributor, or write 
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STANDARD PRODUCTS ARE WIDELY VARIED 


for the full story write or phone: C. A. Swanson, General Sales Manager 


Standard Coil Products Co., Inc., Melrose Park, Illinois 


MAY, 1956 


TURRET STYLE TUNER 


STANDARD CASCODE TUNER 


STANDARD PENTODE TUNER 


NEW NEUTRODE TUNER 


Mastur Specialist 
in Tikaede Cinreuits 


WORLD'S LARGEST MANUFACTURER 
lo} am 4 5 Som 1°), i hemete) se), 3, ke 


STANDARD TUNERS have been used in 
more than 19,000,000 TV receivers and designs 
contributed by STANDARD to the industry 
have been used for many millions more. 
STANDARD has not only a tremendous 
engineering department for production and 
development but also one of private indus- 
try's largest pure research engineering staffs 
for electronics. Only recently STANDARD at 
symposiums attended by all major TV manu- 
facturers exposed the results of several inten- 
sive years of color TV research—results 
which will reduce by several years the time 
required for the development of practical 
color TV. 


Pioneers in Universal Replacement Tuners for TV 





Originators of Packaged Tuned Circuits 


Staudara. 


Coil Products Co., Inc. 


six plants: Chicago - Los Angeles - Bangor, Mich. 
North Dighton, Mass. 
Kollsman Instrument Co. wholly owned subsidiary 










































































ELECTRONICS 
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SERVICING THE 
‘ a 
WATCHMASTER 
wR 
By JACK D 
OR the benefit of those service tech- path to ke p the output V1 1 the l fed to a tw 
nicians who have never run into fork constant. 6SJ7’ Amplifier 
one, the Watchmaster is an elec The output of V1-1 to V2 a 50,000-ohm_ potent 
tronic device used for accurately a multivibrator that 1 te across the pickuy 
testing and adjusting watches. It en- reduce the signal frequer The amplifier fee 
ables a watch repairman to listen to The 60-cycle signal f by V3 which drives the 
amplified sounds of a watch movement and applied to the mot t gh an tylus. Each imy 
and make a permanent record (Fig. 1) output transformer. Mot tage i to snap upwar ! 
of the actual gain or loss of time. With around 110 but can drop t OO without chart, through a 
this machine, variations as little as serious loss of speed writer ribbon alt 
l second per aay can De detected. The The resistors marke ] t tel “Kh grid ‘ re lit of the 
line of dots traveling straight across are especially selected é that LISTEN switch conne 
the paper indicate a watch that is determine the amount of k and the amplifier eithe 
keeping perfect time; the upward- the multivibrator’s frequ rhese thyratron and th 
sloping line a watch that gained; the values vary between ir nit ingle earphone 
downward-sloping line a watch that 3eneath the recording an Servicing these 
lost. Each fine line indicates 1 second, electrically driven sty ipled to a__ be difficu t for a: 
each heavy one 5 second half-nut drive. This 1 es the ylu ised are standa 
Driving power for the motor is sup- along the drum, taking econds for the exception of the 
plied by a 240-cycle tuning-fork oscil- the full length. A sn: tion switch and these are read 
lator, a 4-to-1 frequency divider and disconnects the motor at the er of of the troubles four 
a power amplifier. (See Fig. 2.) V1 is travel. The sound of h-tick or dead tube 
the amplifier—oscillat The fork vi- is picked up by a sma t micro The ac type pow 
brates and induces a voltage in the out- phone (Fig. 3) mounted in the atch 5U4-G with a simp! 
put coil. This voltage amplified by holder on the right side of the achine filter. The first capacit n & 
Vi-a and V1-b. A part of the output (see photo). The output of th pickup volt unit, 
of V1-b is fed back to the driving coil ‘ AME 
of the fork to sustair vibrations. f . t if 6SN7-GT (2) 6L6-S 
The output of the implifier circuit is RESTOR 5 ay , , . i sant wR AM 7 
held constant by the Varistor in the : x Tv We . to = 
negative feedback loop. The resistance = 3 iy 
, : ‘ seeiael ‘ | , 240'V FORK - ie 47K 
of the Varistor varie inversely as the AMET ie ++ 4 + ‘4 Ea 
voltage applied to it. Th when the +O £1 1 3 ; 47k 
fork’s output is low, the feedback volt- x aI J —- 3 . = \ % PeF bo $e lf 
age reaching V1-a’s cathode is low and ] Dil . ‘ om K 4.7K 3 ™ pon 
the tage gain 1 I I As the fork’s of gi Si 3% 3 . ie g ‘ 
vibratio iT r € I implitude the —_—--+ + 4-4 + a o + 
input and | V1 tends to rise WY 4s eo. ews 
accordingly. However, the Varistor act 7 ” 
a variable ‘ tor in the feedba k - ae. (=)0D3 /VRI5O 
% fA “i AT PWR \ey ; TST - 
ae 3 a it 
A War 
— Fig. 2—Schematic shows circuitry of fork, frequency divider and amplifie1 
a + GAINING 
[ ——— i 6SJ7 Ha 6SJ7 a 2050 
2 | singe = P ry 500ppft 8 3 3 3 DRIVER T 
2 ni y—1€¢ 470K Siw = 
: F5Or OL. 
¢ XTAL 13 6) tot t 470K) ~ - -jt 
ES ee MIKE GAIN | 3" ‘3 | SOK $ w 
PR = 4 L__4. T $" + a Bocas AAA,+ 
[ a am 3 a 3 x= So 1 4 4 . 
f ———=- ] 
“a eee +—____+_++ +—4 + a } , 
i —a . 
= ~< j . + 4 
. - 
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Fig. 1—Diagram shows typical chart 
made on rotating drum of Watchmaster. 
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Fig. 3—Schematic shows circuitry of 
amplifier 


and the recording stylus. 


a: 
UL-MA+++4- 
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a = 
U nderchassis view 
of the Watchmaster. 

the recording drum. The othe 


plug-in 


If the motor will 


ty pe 


not run, check 





e, rectifier, voltages, the two 6SN7 
and the 6L6. If the tuning fork 


inning, tlh 


1e 


housing. 


the leads a 


t 


vibration may be felt o1 
If it is not running, che 
the bottom of the case f 


reakage. The case is shock-mounte 
ind movement sometimes breaks thx 
wires. The snap-action switch actuat- 
ng lever sometimes becomes damage 

is does the switch itself. 


turn the sw 


impliner 


] 
If the unit runs but does not reco 


ch to LISTEN and check tl 


A 
4 
If the sound is coming 


through the amplifier, check the sty 


oil for continuity. This unit has tw 


iong and very flexible lead to ena 


| 


the tvlus 


t 


found open. 


V pe a a 
mtacts. I 
* the POSE 


iv not be 


t 
) 


oO travel: these have beet 


he RECORD—LISTEN switch is a to 
ibjiect to trouble from d 


clo e the cathode cl 
in the record position 


making good contact, ca 


’” erratic operation of the record 
It is a good idea to wash thi wit 
tt contact cleaner each’ time t 


I 


rhe gain 


yrought in for service 


control l a 50.000 


nit and may cause noise or errat 


operation 1 


tn init 


f it become dirty \W 
! ol replace ti toc I 
opens entirely, it wi 


amplifier to hum and beco1 


ible, making very peculiar re 
Sometime the amplifier 
und a if it were motorboati 


ridging filter capacitor dor not he 





( ck to see if the « vu irre! 
r from the fork and ( 
circult ire bein picked up by 
amplifier. This pickup generally o 
I he first t re 1 n-control ¢ 
( Se 
A lth h all these leads are shield 
check the rour ! refull \ 
i round > Ge il? I 
i aids in eliminating this } 


ome noise remains, try addin 


extra 0.1-uf 600-volt bypa cap 
wro the input 6SJ7’ reen 
Check the plug and socket of the 
tal pickup; a_ bad round hers 
‘ e 1 e pickup and hum. Cle 
with a service cleaner and a ve 
polish; do not use and ! ! 
harsh abrasive. Check the hot wit 


this device 


for conta 
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a ee. 2 


Top view of Watch- 
master — watch is 
in holder, recording 
drum in the center. 
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“AMPHENOL TWIN LEAD INSTALLATIONS 
have proved what dealers and 
installers have always known— 
with dependable AMPHENOL 

Twin Lead they are assured of: 


electrically superior, low loss 
virgin brown polyethylene assures longer-lasting, 
trouble-free installations — 


good dealer mark-ups to fair list prices 








CORRECTION 














AMERICAN PHENOLIC CORPORATION chicago 50, illinois 
ENOL AMPHENOL CANADA LIMITED toronto 9, ontario | RADI 
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what’s your 


service problem? 


PHOTOFACT gives you complete cover- 
age on over 20,000 TV, Radio, Amplifier, 
Tunerand Changer models. And PHOTO- 
FACT is a current service—keeps you 
right up with late model production— 
brings you these exclusive features: 
FULL SCHEMATIC COVERAGE 
1. Famous “Standard Notation” uniform 
symbols are used in every schematic. 
Diagrams are clear, large, easy to read 
and handle. 
2. Wave forms and voltages are shown 
right on the schematic for fast analysis. 
3. Transformer lead color-coding and 
winding resistances appear right on the 
schematic. 
4. Schematics are keyed to parts lists 
and to parts on chassis photos. 


FULL PHOTOGRAPHIC COVERAGE 
5. Exclusive photo coverage ofall chassis 
views is provided for each model; all 
parts are numbered and keyed to the 
schematic and parts lists for quicker 
parts identification and location. 


ALIGNMENT INSTRUCTIONS 
6. Complete, detailed alignment data is 
standard and uniformly presented in all 
Folders. Alignment frequencies are 
shown on radio photos adjacent to ad- 
justment number—adjustments are keyed 
to schematic and photos. 


TUBE PLACEMENT CHARTS 
7. Top and bottom views are shown. Top 
view is positioned as seen from back of 
cabinet. Blank pin or locating key on 
each tube is shown. Charts include fuse 
location for quick service reference. 


SYMPTOM: 
Note the pl 


needs repair 


I 


It might be possible to replace or re-string 
the dial cord without a diagram, but why 
waste valuable time trying to figure out the 
correct way? With a PHOTOFACT Folder by 
your side, you save time. Here’s why: 


In just seconds, you 1 Dial Cord 
Stringing Diagram | PHOTOFACT 
Folder. It shows the way to re- 
SED string the cord. You don’t te time puz- 
zling over why the di ves the 
a a a wrong way, why the gang doesn’t turn, why 
me there’s jamming or sk You solve 
y K this nuisance service pr *m in a few 
Poe a Pine minutes with PHOTOFACT’S help. It’s just 
\ , %s > y 
4 — e one of the important time-saving features 
found in PHOTOFACT world’s finest 
qa. — od 
service data 


THESE EXCLUSIVE PHOTOFACT FEATURES* HELP YOU SOLVE 
ANY PROBLEM FASTER, EASIER, BETTER—HELP YOU EARN MORE 


TUBE FAILURE CHECK CHARTS 
8. Shows common t symptoms 
and tubes generally rest sible for such 
troubles. Seriesf 1gs are sche- 


matically presented f k reference 

COMPLETE PARTS LISTS 
9. Detailed part t yiven for each 
model. Proper replacement parts are 
listed (with installat tes where re- 
quired). All parts are keyed to chassis 
photos and sche at for quick refer- 
ence. 


FIELD SERVICE NOTES 


10. Each Folder includes time-saving tips 
for servicing in the tomer':s home. 
Gives valuable hints f ] k access to 
pertinent adjustment afety glass re- 
moval, special advice ering the spe- 


cific chassis, et 


With PHOTOFACT by your side, you solve your service problems 
in just minutes... you service more sets and earn more daily 


MONEY BACK 
GUARANTEE! 


Got a tough repair? Try this—at Howard W. Sams’ 
own risk: see your Parts Distributor and buy the 
proper PHOTOFACT Folder Set covering the re- 
ceiver. Then use it on the actual repair. If PHOTO- 
FACT doesn't save you time, doesn't make the job 
easier and more profitable for you, Howard W. 
Sams wants you to return the complete Folder Set 
direct to him and he'll refund your purchase price 
promptiy. GET THE PROOF FOR YOURSELF— 


TRY PHOTOFACT NOW! 
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EL v0 name 
PROTO AC! FOLDERS 


free a 





guide. Send coupon now. 


*These are only a few of the 32 feat 
sively in PHOTOFACT—the world's f 


s found exclu- 


est service data 


| HOWARD W. SAMS & CO., INC. 


1 ' 
| Howard W. Sams 4 Co., Inc | 
Send for Sams’ INDEX TO : 2205 E. 46th St., Indianapolis 5, Ind 
PHOTOFACT FOLDERS— | _ Ba eas ss ager 
your guide to virtually any | 0 Send FREE Index to PHOTOFACT Ff jers | 
receiver model ever to come .~ I am a Service Technician | 
into your shop; helps you - 
locate the proper PHOTO- | Name_—_ | 
FACT Folder you need to | | 
solve any service problem | Address —— | 
on any model. You'll want | . j 
this valuable reference City —_______ Zone State ——______ 
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Expanding audto-visual programs 


of fer opportunities to the electrontc 





Author makes back- 

stage check of Strom- 

berg-Carlson publie 
address system. 





Tape recorders are 
becoming increasing- 
ly popular in educa- 
tion. Pentron CT-1 
right is typical of 
units in use. 








Record players used 
in schools must be 
rugged. Usually, the 
top of case becomes 
detachable speaker 
which can be located 
for better coverage 
than built-in unit. 














SERVICE THE SCHOOLS 


()] TS )> 


By YVON O. | 


OW would you 
tomers more 
ity work than che 
not likely to try t 
ing their bills? Certainly 
I am one of those cust ! \ 
located in every par 


Some of my fellow « 


¢ 


ing just as much trout 


petent repal! ervice I 
in finding the perfect 

These prospect 
leges and universitie¢ 


you were to visit me 


electronic equipment ir 
in our audio-visual | 
Lick Junior High Sct 


cisco, ¢ alif » we 


tronic item for i} 
pupi 
> 16-mm nd 1 
lector 
re rd playe. 
1 ’ i 
l | adare 
4 i recelvel 
1 tape re rder 
i. + ] 
ed only eq 
tror t and | 
purely i tel 
that I look after ar 
pall ha It 


phones, connector 
Our schoo: is not he 
equipment either S 


college have TV et 


ind intercon yste! 
n tiple earphone 
, 
( or tape players, an 


to you, the technician, 


just “more busine 
busine is equally good f 
you have a large o1 
size is important or 


that you can handle 
a reasonable time lin 
school’s equipment serv 
pos ible, but I hope I’m 1 
ing as the customer wh¢ 
his favorite comedian. 
School systems and co 
ally good pay. You may | 
a little while for your pay 
the paperwork goes throug! 
but you don’t have the probler 
customer moving away. And y 
that I and other audio-visual men 
not be looking as much for bargair 


*Audio-visual building coordinator 
Junior High School, San Frar Cz 
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The QUALITY! BEAUTY! PRECISION! 


‘ 


.of a FINE WATCH 


the world’s most beautiful, 


most advanced antenna rotator 


a 


Thompson Products 


matic 
Auteicctromic 





F or accuracy, dependability, and ease of control, the new Elec- 
tronic Automatic Superotor is years ahead of any other antenna 


rotator on the market. Electronic VP* Tuning, completely silent oper- 


: , : : ; INTERCHANGEABLE ROTATORS 
ation, and smooth, even rotation combine to bring you instantly, 

4 ° ‘ . Famo ; S pe r fr 
automatically, the finest TV picture you've ever enjoyed. anit ' Seep Se 
fo 


® Vernier Precision 


r aut 


OTHER THOMPSON PRODUCTS ELECTRONICS DIVISION 


ELECTRONIC AFFILIATES 


® Bell Sound Systems * Dage > P 4 I (a “nN 
Television * Ramo-Wooldridge Corp. 4 ° \Y yy) 


© Pacific Semi-Conductors, Inc. 


2196 CLARKWOOD ROAD ° CLEVELAND 3, OHIO 
Available in Canada thru Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto 
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LF CTRICAL. 


ENGINEERS 


rPHeyYsics 


GRADUATES 


with experience in 


RADAR 
or 
= Oe EO) Tes 
or those desiring to enter 


these areas 


i eT 
mor ’ ; 
' 
” j 
a d 


0} 
i ry 
e? 
, vd 
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‘ 
e 
48 H 1 
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Santee = VU-BRITE 
ool camel oa sa pie TV TUBE 
chool's equipment may then BRITENER 





Priced to Sell! 












At 
All 
Distributors 


How this business differs 
Fron y f 

compared to TY 
Be thorough. 


found that most T\ 
ers are villine to |} 
that is iusing tl f ite 


repla ed if addit 
monutactured by 






bothersome fa { W t ther more 
money They } i ey ® 

MPANY 
can call you back when the trouble Ouna> se 
becomes worse or when thev can afford 


4727 N. Damen Ave., Chicago 25, Ill. 


menvtacturers of electronic equipment since 1928 


the 


extra ervice wo? 


















Not so with a ent! 
I : 3 Export: SCHEEL INT., Chicago 
nspect it to tocate tne? lefect than 
the mair trouble ind I I t ary 
obtain authorization t epair all the | — . = 
defects. Preventive iintenance the 
thought to keep in mind; you will cer- 
tainly please the sch | Put 
yourself in my place n the f Vil 
cases to ee whi h one \ 1d leave you 
more favorably disposed to the servic 50-30 MC POLICE BAND 
hop ; Frequency to your 95 
Case A: I had sent it 6-mm sound exact specification. 
motion picture project t nave i belt 
replaced. Not listed f epail but Write for Free Catalog net 
j t as ybvi ty ‘ ” . 
rv set ha ELECTRONIC PRODUCTS 
set, wa i Dre r he ible 
runnir from the pl ell to 20 Glenwood Pl. @ Cincinnati 17, 0. 
he au » amplifie: TI elt va re- 
placed | he cal vi. Al= — 
few da later. the r had 
to | ent back fo broken 
: = 
conne ns it the er hat ible 
That tin the clam \ ¢ iced rip 
Sure, I had for en to list the 
sar uuan wae pe bot dont BM CL] | 
FOU I the 1¢ ile 
you a that th hop sk 1 eo 
have replaced it (a ed for it) S A ' 
rather than take the hat re- Drives it too! 











eee Quick-Wedge 
ment It 


came bac! th the belt 

replaced and with n ne rubber feet - 

on the case put bach } Minor? Yes, 
ee oe _ SCREWDRIVER 
visual 


coordinator, tnat ! e! 
technician had ye 


You thoroughne treme! 










portant to the scl f e each re- 2" to 14” blades, 4 bit sizes 
pair job means that hool will be Unconditionally Guaranteed 
losing the use of that equipment for 

several days while the equipment is ASK FOR IT AT YOUR DEALER 





Kedman Co., 233 So. Sth W., Salt Lake City 





being transported to the audio-visual 
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RADIO 


center, to the service shop, r paired, 
back to the center and finally to the 
hool. 
Also, as an audio-visual building e« 
ordinator, I have to produce results in 


the form of equipment ready for use, 
not excuse that the eq iupment ha 
been ent back to the ervice hop 
again! 

Learn the paperwork. You will prob 
ably find it nece iry to have written 
requisition authorizing the repai 
work; oral request to ‘have work pel 
formed are usually backed up by a 
confirming requisition. You may have 
to submit several copies of your bill 
to the school system or college. Once 

uu find out how to do these thing 
you should not have any particular 

roblem if you observe the ru 
faithfully. In dealing with any 
rye organization business, gov- 
ernmental on chool you lose the 
personal relationship that exist in 
dealing with an individual. The clerks 
ountar ind iuditor nv Ver 
I the trar ction do not know ou 
heir only contact vith V 1 ire 
rough the many pieces of paper they 

{ rheir concern eanr t he vit} he 

t eq pment but nly hat the 

erwork has been ne accordi to 
I proce ( However, the ‘ 

f ¢ 1dio-V il departmet? 
‘ tem A ( to the 


ity ! ervi I 


Watch for mechanical troubles. In 





her ra » of mechar to elec 
tr ble than ! home ©) ? 
i the choo eq pment recerve 
handling than r thir 
d in the home. A_ record plave 
the averay home moved little 
ed by the ime few pe 
] hoc a recor ve might be 
n roon W ne 
day Vv people. TI 
tra the equipment 
t If neone 
aoesn li 1 pl er’ irm 
each time it is transported. vou w 
have a service job. 
Although I spend a good part of my 
time training teache1 and students, 


many of them are not as familiar with 


the eq upment as they hould be I have 


had cones pu hed out of peakers, plugs 
and sockets broken, wires ripped out. 
arms broken off projector and other 
damage inflicted by intellectual, well- 


Intentionec people 

If you mentally picture two ele- 
phants trying to pull a microphone 
connector apart, you'll have a_ good 
idea of the handling it will get! 

More audio equipment. In general, 
you'll find relatively more audio than 
radio equipment in schoo] servicing as 
compared to home servicing—public 
address systems, record players, tape 
recorders and motion picture projectors 
with optical and magnetic sound. 

Most of the troubles in the audio 
amplifier section of 16-mm_ motion 
picture projectors and many obvious 
mechanical breakdowns can be handled | 
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IN METROPO AN AREAS 


* 


Single-channel models for 
any VHF channel—30 db 
gain 








® Broadband models for 
channels 2 thru 6 or 
thru 13—25 db gain. 







e Noise figure approaches 
theoretical minimum—6 
db. 


+ 
2. 





GAIN more satis 


mers and a big new sours 

Send today for fv deta 
Jerrold De-Snower — the 
that's used in hundreds of comr 







® Flat response for color. 









antenna systems. See your nearest 
Electronic Parts Distr butor, or write 


directly to Jerrold. i | 






JERROLD ELECTRONICS CORP. 
2216 Chestnut Street . Philadelphia 3, Pa. 


In Conodea Jerrold Electronics n c t. 
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Superior’s New 


The Experimenter or Part-time Serviceman, who has delayed purchasing 
» The Professional Serviceman, who needs an extra Tube Tester for out ie 
The busy TV Service Organization, which needs extra Tube Testers for 


Speedy, yet efficient operation is accomplished by 
1. Simplificat fa 2 


and tr 


switching 


You can't insert a tube in henge J socket 
It is impossible to insert t 
using the new Mode 
for each type of 
socket it can be tested 
“Free-point” ——- switching — 
The Model TC-55 in _ y 
selector switch syste W 
obsolescence to an shee ute minimun 
as a filament pin and the voitage apr 
and any other pin, or even the top-cag 
Checks ter shorts and leakages between all elements 
The Model T( provides a suf e mett 
checking f and leakages uf 
any and all terminals. Cont t 
sections individually indicated This me rtan’ es- 
Se BBARBSRHe Rees SSOSSOeSeSaneeenea 
Superior’s new 


PURE 


Elemental switches are numbered in strict acc 
R.M.A. specification 


one 
rat 
hict 


that ¢ 


or shorts 
of the 


—-_ 


de aa 


ww Tests all tubes including 4, 5, 6 


Pea 


EXTRA SERVICE—Thy 


extre sitive Co 


type 


even 


nut 
min 


Use 


indi 


Bantam, Hearing Aid 


tatures, Nov 


s the 
vidual 


new 


numbered acco 


numbering system 
ment 
and tubes with fi 
pin are truly tested with the Mode 
be placed in 


ele 


pin 
nec 


moely se 
cillator ince 


whe the frequenc 


is und 


S may 
essary 


ais 


porated 


self-cleanin 


element testing 


rding to p 
the use 


er test. Tu 


Model 
denser 


y is one 


laments terminatir 


in th 


Thyratr 


Sub-minars, Prox 


g Lever 

Becau 
n-number 
r can 


bes havir 


the ne 
, 


The 
130 


TV-tt ay ised 
eakage Check A relaxatior 


del will detect le 


mS me akages ak 


per minute 


e 


nternal connec 


cove 


NOISE TE 


phones ¢ 
tubes or r 


tion 


ther 


model TV-it oper: 
Volt 60 Cycles 

d in a beautiful hand 
cabinet complete with fc 


*47% 


‘iccivn TRANS-CONDUCTANCE 


New Model TV-12 


eS. TESTER 


TESTING TUBES 
% Employs improved TRANS CONDUCTANCE circuit. 
in-phase signal is impre 
of a tube and the resu 
is measured. This p 
method of simulating the TESTING VRALSESTORS 
actually operate in Rad ece rar n be f 
fiers and other circuits. Amr tior ) e a Brcgebeath rah The M 
resistance and cathode en f aay eee ; ae 
in one meter reading 
we NEW LINE VOLTAGE SEMESTING SYSTEM 
makes 
yitage variat 


we NEWLY DESIGNED FIVE POSITION LEVER SWITC 
re ASSEMBLY. Permit ' 


transformer 


ne v t 
2 


ALSO TESTS TRANSISTORS! seer eis a ear ee $72°9 


Superior's New 


cave GENOMETER 


A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 


A. M. Radio e F. M. Radio e Amplifiers e Black and White TV e Color TV 


7 Signal Generators in One! 
 R.F. Signal Generator for A.M. 
 R.F. Signal Generator for F.M. 
Audio Frequency Generator 


SIGNAL GENERATOR VARIABLE AUDIO 
QUENCY GENERATOR 


Bar Generator 

Cross Hatch Generator 
Color Dot Pattern Generator 
Marker Generator 


FRE GENERATOR R 


PATTERN GENERATOR FOR 


MARKER GENERATOR 


EXAMINE BEFORE YOU BUY: 
USE APPROVAL FORM ON NEXT PAGE 


RADIO-ELEC 


SATi NET 











Superior's New 
Model TV-60 







, a ee 
gs 


en 


Loe 


w The 


20,000 OHMS 


Includes services never before pro- 
vided by an instrument of this type. 


line cord, used only 
pacity measurements, need 
only when using thot 
of the way, stored in 
partment oat all 
- A built-in Isolation Transformer automati? 
cally isolates the Mode! TV-60 from the 
power line when the ccopocity service is 


when making Ca- 
be plugged in 
service it is out 
its pliofilm com- 
other times 


PER VOLT 


~-ALLMETER 


Read and compare features and 


specifications below! 


SPECIFICATIONS 


| « Allemcter oT: oa in use. mi 
| a 2 R | ” Selected, 1°°o zero temperature coefficient . f 
b a e @ a = metallized resistors are used os multipliers ; 
fi a «@ = assuring unchanging occurcte readings on ECI RAR 
j - all ranges. R 
w Use of the latest type of printed circuit E \ W the ant at 
guarantees maintenance of top quality peak ' ie 
standard in the production runs of this 45 4 : age 
FEATURES precise instrument. a a. 
~- A new improved type cf high-voltage 
- A sensitive, accurate Volt-Ohm-Milliammeter probe is used for the measurement of high AUDIO SI 4 f 
with giant meter and mirrored scale voltages up to 30,000 Volts. This service will F R.F.S 4 T 
: a be required when servicing color TV receivers. i 5 . er 
- An accurote direct-reading Capacity meter Ss . Used 1 € 
Simply plug-in the R.F. probe and convert the ! udio and amplifier 
- A Kilovoltmeter. Model TV-60 into oan efficient R.F. SIGNAL ‘Y 
- An R.F. Signal Tracer. TRACER permitting the measurement of stage- sod 
a . gain and cause of trouble in the R.F. and 1.F. ty be 
~ An Audio Signal Tracer. 
~ Giant recessed 6'2 inch 40 Microaompere ad 


meter with mirrored scale assures accuracy 
and easy-reading. All calibrations are printed 
in large easy-to-read type. Fractional divi- 


circuits of A.M., F.M., and TV receivers, at ctnadar®! test toa 

Plug in the Audio probe and convert the voltage probe; detachable e 

Model TV-60 into an efficient AUDIO SIGNAL cord R. F Signal Tra 

TRACER. Measure the signal levels and com- A e and =6Audio 

parative efficiency of hearing-aids, public- . acer Probe PI film bag for N ET 
sions are easily read with the aid of the systems, j ia 
mirrored scale. Radio & TV receivers, etc. Nothing else to buy , 


address the amplifier sections of 
—aee wee eee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee Ge eS ee ee oe oe © 


wait SUPER METER 


Model 670-A 
A COMBINATION VOLT-OHM MILLIAMMETER PLUS 
CAPACITY REACTANCE INDUCTANCE 
AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: ADDED FEATURE: 
D.C. VOLTS: 0 to 7.5/15/75 re Built-in ISOLATION 


150/750/1 500/7,500 


A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Vc 

OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts TRANSFORMER reduces 
D.C. CURRENT: 0 to 1.5/I5/I50 Ma. © to 15/I “| ss : 

jee act “ . : possibility of burning out 
RESISTANCE: 0 to 1,000/100,000 Ohms 0 10 ; 

so ° te meter through misuse. 


| to 50 
checking quality of electrolytic c 


CAPACITY: .00! to | Mfd Mfd. (Good-Bad 
scale fo nde 
REACTANCE: 50 to 2,500 Ohms, 2,500 

Megohms 


2 < i The Mode 670-A ¢ 
: 3 HOSTS? he ed r ? 3Ggedq 
2,500 Ohms to 25 crackle-finished stee 5 40 
INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries fae? eal en uenetee NET 
DECIBELS: —6 to +18, +14 to +38, +34 to +58 structions 


NO MONEY WITH ORDER - 

















MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D-232, 3849 Tenth Ave., New York 34, N.Y. 


Try any of the instruments on ] 


this or on the facing page for 


10 days before you buy. If 





XN € — 

Please send me the units checked. 1 agree to pay down payment within 
completely satisfied then send 10 days and to pay the monthly balance as shown. It is understood Ad 

there will be no finance. interest or any other charges. provided | send ae 
down payment and pay balance my monthly payments when due. It is further understood that should 
as indicated on coupon No 1 fail to make payment when due. the full unpaid balance 
Interest or Finance Charges Model TV-60 Total Price $52.50 Model 670-A Total Price $28.40 Model TC pia ME Neg 

$12.50 within 10 days. Balance $8.00 $7.40 within 10 days Balance $3.5( $ ah Bre oie 


Added! if not completely satis- monthly for 5 months. monthly for 6 months thly ¢ 


! 
| 
| | 
| l 
| shall become ‘ | 
| mmmediately due and payable 

| 
| 
| | 
| | 
o \ 


fied return unit to us, no ex- () Model TV-11 Total Price $47.50 Model TV-50 Total Price $47.50 CO) Model TV-12 Total Price $72.50 
$11.50 within 10 days Balance $6.00 $11.50 within 10 days Balance $6.00 $22.50 within days Balance $10.00 
planation necessary monthly for 6 months monthly for 6 months monthly for months 
© M. Steir cee cece ce ee ee ee ee ee mee ce we ee ee ee we we ee ee ee ee ee ee ee ee ae ee 
MAY, 1956 
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pit / 1 PE Ee : 4 
you can see why C-D is always the leader 


THE ONLY CERAMIC WITH THE 
MILLION-DOLLAR BODY 





C-D Ceramic Capacitors are made > 
from beginning r to end under one roof > 
in a huge |] t devoted completely to ~~ 
ceramic ¢ citor production. Every RQ 
proc . every ingredient is under — 
I 7 < ) 
co int control. You can see the a 
r ; for C-D’s outstanding 1s 
S yr quality 
eee 
‘ ‘ ) 
An é 1, C-D Ceramic be —s) } 
(A 
Noed3h 
Capacit are packaged in compact, => ont 
a ’ 
c! clear, easy to handle and always usal 
plastic boxes (no extra charge). That’s why M 
D yutor » know carry the complete C-D » 
. Hi 7 nr 
line ee your C-D D stributor today. He’s listed 
in your local Classified Telephone Directory. 


There are more C-D capacitors 
in use today than any other make. 


Co 


@ K a iy . AND H wa 


7) 
* Q 
* 7 
} /- 
’ 
a} 12 






STENTLY 


EPENDABLE 


NELL-DUBILIER 


aa " AND, 





Capacitor 


AND 
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Attention... 


Service Technicians’ Associations 


Club Members 
Student Groups 


Special subscription rates to RADIO-ELECTRONICS are available 


lubs, schools, employe groups, etc. For infor- 


to associations, ¢ 
mation write— 
G. Aliquo 
RADIO-ELECTRONICS 


154 West 14 St., New York 11, N.Y, 
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mecnan Invoived 


Do only safe work. | 


for the ifetyv of 

ce n that the « 
( not I t 

t il } 


How to get business 
If 


. Mawhea } 
He contacted his local school’ 
cipal. Steve four 


how the 


} wel 
pz 1 Ste 
a t 
“i nt nt 
Tr TY 
t cl 
ayven 
He I i ed 
Steve wl 
} ] 
I n repair W 
na ’ mploy a mal 
repairs or The 
(coor ! ipe 
may t ( ed) 
that is folloy 
qua at al fT 
of | ho He 
tor 0 visit hi 
equipment and i 
director were 
developments in | 
recording and Tt 
director enjoyed 
talked hi anguage ! 
steve wa not l 
né of repairing 


picture project 


guarantee—the direct 
ing a factory-author 
perform that work 1 


voiding the guarante 


checking with the 
see if he can qualify have 
shop become an aut} 


station. 


RADIO-ELECTRONI 











UNUSUAL SERVICING 


A 
EXPERIENCE | dea’ t be aq é 
gs afternoon, a pleasant-appe 
ing man brought in an expensive 
Philco 116X chassis and speaker. As | circuit 
was quite busy at the time, I jotted down 
the usual complaint, serial and model 


number information on a repair tag : 
and gave him his half of it as a receipt. 


es ‘ 
? 
The second section of the repair tag U eT 
was the itemized bill that he would ee 


receive when the work was _ finishes 












It indicated the part ised, the tube F we é Pp 
ipplied, the labor charge and the ‘ LAC EMENT 
erial number of the radio. Acts 
A third. section. was for my record a * 7 + y KS 
file and showed exactly what I had \\\ L BAC 
done to the radio in question and the ‘ \ 
erial number of the radio. “ ie You just remove 


The radio in question had two low ‘ y—> the old flyback 
reading tubes, a shorted screen-bypa ( Cs ‘ 
ES: aaa oni ‘ and install the new one... No 
capacitor ar d the usual burned voltage 
dropping resistor. t circuit changes are necessary ae 

I replaced these parts, put in tw ee ... Even the leads are the 
new tubes, checked the alignment of “ile: . 

—- proper length for quick, easy 


installation. 





the radio and was finished with it / 
Several days later, the customer called 
for the radio, paid and left pleased 
About three weeks later, he returned, 
the chassis and speaker in his arm 
He put it on the counter, grinned and 
remarked, “Well, here it is again. I 
hope that that guarantee of ye 


FREE: stancor 


r tG je listing 


means what you said.” 


put transformer was open and furthe g one 
testing howed me that the x are 
had opened. As this left no voltage or Mer ear 

the output tube plates, this meant Chicaqe 


completely inoperative ti 
As this was a fairly common fault 


in those days, I had a new iniversa 


AAR 


type on hand, and it did not take to 
long to install. I then checked for the 
possible cause. The coupling capacitor 
were OK and grid bias was normal 


I upposed that the transformer had 


opened. It wa 
All this time, something 
be telling me that things were not 


according to Hoyle. Just before 1 put CHICAGO STANDARD TRANSFORMER CORPORATION 


the set on the counter for the customer, | 3509 ADDISON STREET e CHICAGO 18, ILLINOIS 


seemed to 











I went to my record file and took out i al ‘ 

the card that I had filled out on the 

previous repair. I noted the seria - 

number on both the second section of Say you saw it in Hfifi'ui y U7} 
the tag and the record card. They RADIO-ELECTRONICS - 

matched on the cards, but they did it Cae 7 


mateh the serial number of the ato!” EASY TQ LEARN CODE tcchai 


and then said softly, “My friend, some 









t is easy to learn or increase s . . . 

thing is wrong here. This is not the th an Instructograph re le 1 3 ELECTR INIOT E 
radio that I fixed for you 3 weeks ago practical method vet develope F INDUSTRIELLE 

He colored and then blustered, “Sure Available tapes from beginner's al- 
it is! What are you trying to do? Welsh : Piety Giaan carta am WPM. 1, 
on your guarantee?” Always ready—no QRM 

I sande grimly and replied, “Not | ENDORSED BY THOUSANDS! = de techniaq 
a bit. However, I guarantee only what The tr coy Code Teacher Specimen —— 
I do. This set does not have the serial ator. structor and enables set I 

. c . air 4 her assistance o ul operators have 

number of the one I repaired. You teers ae code" with the ruct oxraph | System EDITIONS RADIO 


can look yourself . 
Seeing I was wise, he then replied ), rue Jacob Paris 6 France 


weakly, “Well, you can’t blame a guy INSTRUCTOGRAPH COMP | 
for trying .. .”"—W. H. Raring 4701 Sheridan Rd., Dept. RC, Chicago 40, Hl. MM@@@TCTMMllllll 
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as poe 3 | new 
reasons why ev a CCOrC S 


should use 


QUAM 


HAdpusla lone 
SPEAKERS 






2 


Ts 


Note: Records below are 12 
e | -Shape d Pot and play back with RIAA cur 
otherwise indicated 





” Adjust-a-{ ‘one 


Suspension 


@ Heavier Magnetic 
: High-Fidelitvy Test Record 
Structures Written commentary by John VM. Con 
W estminists ihe 





@ Factory packaged 








e@ Universal Mounting 
Brackets 


@ Baked Aluminum 
Finish 


@ Listed in Counterfacts 
and Photofacts 


ask fot QUAM, the quallly Lin 
call vow : ki ; rds Your customer 
yet . [" Me Sea Ue can hear 
mely-Liiay 


QUAM-NICHOLS CO. that is built 


236 East Marquette Road into every 


Quam Speaker 


Chicago 37, Illinois 


GOULD: Fall River Legend 
BERNSTEIN: Facsimile 
Ballet Theatre orchestra conducted b 


For Your Protection Joseph Levine 


( ipitol P-8320 


RADIO-ELECTRONICS is continually alert to maintain a high 
level of integrity in our advertising columns. In the case of tube 

1 : : > ° I 
advertising—which has suffered special abuses—we insist that 


advertisers must warrant that their tubes are: 


New and unused 
Not mechanical or electrical rejects 
Not washed or rebranded 


(See page 57 of the January, 1956, issue) _ 

tona } 

We investigate carefully when we have grounds to suspect that ce cep gente 
any advertiser is not living strictly up to these rules. Prowkegaagay ashe 
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ce oo RANGES 
Guitar Music of Latin America 
Laurindo Almeida, solo guitar 
Capitol P-8321 4 t q . 
sess nik dae nie VISIBILIT 
a marae cece v.0.M. 


Italy ifter Dark 
Cyril Stapleton orchestra 
MGM E-3302 
































RIMSKY-KORSAKOV: Scheherazade 


: ak ~ \ 
Steinberg conducting Pittsburgh 





Symphony 
Capitol P-8305 


HIGH-SENSITIVITY 
MULTI-RANGE 


TEST SET 
20,000 OHMS PER VOLT D.C. 
5,000 OHI » VOLT A.C 








® MORE RANGES — 44 of them tarting 
profe nal V.0.M. of similar © or 
AN EXTRA-LOW RESISTANCE RANGE 

tor 1 t battery , 


na 


a 


AN EXTRA-LOW VOLTAGE RANGE 
AN EXTENDED LOW CURRENT RANGE 


r 
In His Shadow ‘ 
® A LARGER AND EASIER- READING SCALE FACE 
. 
+ 


Fisk Choir, Dinah Shore. Snooky Lan- 
son, Sylvia Stahlman. James Mel- 
ton, Joseph MacPherson and other wes 


Dot Records No, 227 


extra-wide 


SIMPLE, POSITIVE RANGE SELECTION 


eng POSITIVE reagent JA vga and PLUGS 


anana type ¢ 


, Compare these Wide -Spread Ra I p a l ( 
“ei - a xe 8 DC VOLTAGE RANGES 
D } ‘ 1 I % 8 AC VOLTAGE RANGES 
% 8 AC OUTPUT RANGES AC v 
% 7 DC CURRENT RANGES: 6 M 4 
%& 5 RESISTANCE RANGES: self-contained. ( 
mo ¥ 8 DECIBEL RANGES: from 77 
Th we EXTRA LARGE 514” RUGGED ‘PACE’ METER: 
‘ % 1% MULTIPLIERS and SHUNTS 
w® ONLY 2 PLUG-JACKS SERVE ALL STANDARD RANGES 
the ‘ t ‘ jacks provide for extra-high ranges 
‘ hould e thi yw ‘TRANSIT’ SAFETY POSITION on master 
Proceeds fron al ~ ¢ the portation and storage 
Recor ‘ ilnble f V e M % CUSTOM-MOLDED PHENOLIC CASE and PANEL: 
M ; 4 KPifth Ave N Nast ' styling. Deeply engraved panel characters afford maxir 







MODEL 120: complete with 
test leads and operating manual. Over ns: § 


DVORAK: String Quartet in G Major 
Barchet Quartet Vox PL-9250 


One ay to enhance the y 


70-31 84th Street, Glendale 27, L. L., 


o Export: 458 Broadway, New York 13, N.Y 1 e@ MORHANEX 
5 pat’ Canada: Atlas Radio Corp. Ltd. e 50 W t ntario 








the recorded one Here is a ratl 





Ay 
€ 
“treo 
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NEW RECORDS 








«++ another 


MAitoRY 


service-engineered 
product 


GLUCK: Flute Concerto f V 
BOCHERINI: Flute Concerto in DM 


PERGCOLESI: Flute Concertoin GM 
Camillo Wanausek. Flute 
Pro Musica Orchestra of Vienna 
Vox PL-9440 


SCHUBERT: Symphony No. 4 (Tre 
Symphony No. 8 (Unfinished) 
Bamberg Symphony conducted b 
Hollreiser Vox PL-9370 
DVORAK: Vew World Symphony 
New Symphony of London conducts 
by Rudolph Sehwarz 


Capitol P-8308 
\ 
FP C it 
apaclitors | 
Only Mallory makes genuine FP l 
Electrolytic Capacitors. Don’t accept _ 
substitutes or imitations—for only FP DE FALLA: Concerto for Harpsichor 


and Chamber Orchestra 


Capacitors give you all these exclusive , 
RIETI: Partita for Harpsichord. Obo 


features, pioneered by Mallory and Flute and String Quartet 
available without premium cost: SURINACH: Tientos 
Sylvia Marlowe Harpsichord 
Coneert Arts Players 


(Capitol P-8309 


Designed for 85 C—no de-rating 
Genuine fabricated plate anode 
High ripple current rating 
Unequalled shelf and service life 


Fast, easy twist-prong mounting 
PCHAIKOVSRKY: Piano Concerto N 
SCRIABIN: Piano Concerto in F Si 


Always ask for Mallory FP’s by name— Minor 
' Friedrich Wuehrer ane ro Musi 
and you'll be sure of getting the best gee oti or vi al '¥. Pl 7 »¢) 
replacement capacitors on the market. SCHUBERT: Impromptus Op. 90 
» 


Ingrid Haebler. pianist Vox PL-8910 
MOZART: Piano Concerto No. 6. P 


Concerto No. & 





















PR. MALLORY & CO inc. Ingrid Haebler and Pro Musik 0 
chestra of Vienna Vox PL-9290 
Favorite Piano Classics 
- * Capacitors © Contre’ Leonard Pennario, Pianist 
| 7 Capitol P-8312 
® Vibrators * Switches 
P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA © Resistors ° Rectifiers Echoes of Budapest 





Ceorge Feyer, Piano and Rhythm 


* Power Supplies Filters Vox VX-850 (10-inch LP 
® Mercury Batteries I t ( 


| f tyles—hict 
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NEW RECORDS (Ceatioued) 


iat t a“ 
et nd 


SCHL MANN: Quintet in E flat 
HUMMEL: Quartet in G 


piano and 


Victor Aller. 
Hollywood String Quartet 
Capitol P-8316 
( } ent per- 
d 
I} i 
t t a the t 1 
alism ir de 
} r ‘ 
he th ‘ 
of fine the sec d movement i 
the 7 ; f , 
Humn iartet a musi 
Mozartiar rpart 1 
‘ atic definitior nd t Ter 
of the O 
der 


BLOCK, Ernest: Quintet for Piano and 


Strings 
Johana Harris, piano, and 

Walden String Quartet 
MGM E-3239 


er 


rt F f 
th b I th 
t 4 rt I 
> 1 t t down ar 
d on preter 
pani t must 
pr } And 
tely tr Capat 
I a6 den tk 
im} i 
‘ « ! 
fynami 
( andir 
€ the | 


HARRIS, Roy: Fantasy for Piano and 
Orchestra 
MGM Symphony Orchestra 

Izler Solomon 


conducted by 
Midnight 


fhbraham Lincoln Walks at | 
Nell Tengeman, soprano, plus piano, 
MGM E-3210 


violin and cello 


American folk r 

o has the patience 

time ound little interest in the 
I Walks t M 
lemonstration material 

END 

address of anu manufacturer of 

mentioned in thia column be ob- 

tained by writing Records, RaAp1o-ELECTRONICS 


154 West 14th St., New York 11, N. Y. 


Name and 
may 


records 
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«+. another 


MAiitoRY 


service-engineered 
product 






To power 
transistorized 
miniature 
portables... 


emake it mercury— 
emake it MALLORY! 


You’re selling the best in perf< 

ance and value, when you offe1 

your customers Mallory Mercur 
for their ti torized 


Batteries 
miniature portables. 


First, because these batteri 
ife and constant 


the extra long li 
discharge service that you get only 
b 


unique mercury ittery. 


in the 
They actually cost much less per 
hour of operation than ordinary 
batteries. 

And second, because Mallory 
Mercury Batteries have all the 
exclusive features of stability, 

that 


dependability and quality 


come from Mallory’s fifteen years 
in pioneering the 


of experience 
mercury battery field. 

Get set to snare your share of this 
growing market. Order a stock, in 
ratings for popular sets, from your 







Mallory distributor today. 








P_R. MALLORY &@ CO. inc. 


~MALLoRY 


INDIANAPOLIS 6, INDIANA 





® Controls 





* Capacitors 
© Vibrators © Switches 
© Resistors © Rectifiers 
® Power Supplies « Filters 
© Mercury Batteries 
105 











P. R. MALLORY & CO. 





104 





THE BOOK YOU NEED “ey . 
TO PRICE WITH SPEED... Technicians recommended 


for profit News 


reading 


quick check for 60,000 prices 
Profit-making time-money-phone 
call-saver. 200 pocket-sized pages. 
Replacement parts listed by manu- 
facturer, product and part number. 
up-to-date charging information ' , 
Completely revised 4 times a year. SELF-LIC ENSING PLANNED 
The Associate I Teley n 
kasi ot tue 4 ai ane ale TRIAD cone 


Choe Eee’ , | il Ney, Li - Island Rad ( ( lded Tv culpe 





NS OFFICIAL | ‘ a ree aX ‘ 
BM PRICING DIGEST MMMM ine. The New York ¢ 
| _ * | ! . ng theme Seles 
wm Mie . technicians and wh : 
3 SERVICE cia n’s ( od Et} 
3 vill ¢ st 4 il 
ss | 
>| GUIDE TO ‘ cone 
> | RESALE PRICES ee 
— oa TUBES membet TI 
>>) BATTERIES ‘ ! , =a 
8 Anremoeaponent Vt ; hapes 
2 4 Service PARTS "g 
‘ overs ALL be met. These 
Do senvich ITEMS 18 Guild Code of | 
“ que euecTromic INDU ‘ 
® nized 
~N ge (Qualificat 
* OcToBER® 1955 he <¢ 
$ Phi 
an zone 
the 
yn “ . 
3S f I alr 
eae 5 fe ; ‘ 
| ! be ! } 
> ervice | 
4 : I yea } r 
§ . A entat 
De hop } $ 
8 
4 
NY 
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S 
= 
SS 
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Ss. 
y 

3 





At the March 1 e King ' 
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rar Ge PROTEST NEDA STATEMENT 2 NEW TRIAD CATALOGS 
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For TV, Radio, Phono or Hi-Fi service. isanie Service Cou 1 Prank TV GUIDE TV- ry : 
provides separate listings for: Moch, president of NATESA, found on Tric 
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TECHNICIANS’ NEWS (Continued) 

t ktremeliy unfortunate that elec 

parts distributor are oO poorly 

med about the current ituation 

TV service industry.” He went 

int out that the r\ ervice 

in a critica tate, and that 

lifficulties might lead to the 

nance of manufacturer-contt ( 

a development which would 

st hurt the independent parts di 
i tor 


Moch did not confine himself to thi 
int but made it the last of four num 
ered paragraphs, each of which re 
ited a statement made in the editorial. 
He objected in turn to the inference 
there was no reco) f legitimate 


mplaints on the TV user level, that 


nterested in licensing and that TV 
ce technicians in general were not 

nterested in a licensing law nor 
realize “its harmf onst 


1 


SERVICE GROUPS CONTACTED 


More than 300 letters have been ser 
radio-T\ ervice association ask 
their op. ions in regard to unity of 


rey 


ce industry, according to For 
Baker, chairman of the Electroni 


Service Council. This action was taken 
n accordance with decisions made 
e council’s Chicago meeting January 
15 (RADIO-ELECTRONICS, March 1956, 
ive 124). The next meeting is planned 
‘or Kansas City, possibly for May 18 


20, Mr faker stated 


DOLLAR CONVERSIONS? 

Speaking before a Senate commis 
sion, Robert Lee of the Federal Com 

inications Commission suggested that 
some of TV’s allocation problems could 
possibly be solved if it were possible to 
add to the present vhf spectrum some 
channels now controlled by the mili 
tary. “The conversion problem,” said 
Mr. Lee, “would not be as difficult as 
the uhf problem.”” He went on to say 
that the tuners might be adjusted by 
the individual set owner for “maybe a 
dollar plus a service call.” (The opti- 
mistic estimate was apparently based 
nm strip type tuners.) 

Mr. Lee made it quite clear that there 
was no immediate probability that new 
vhf channels would be opened to com- 
mercial TV and pointed out that an act 

f Congress would be required to allot 
to the broadcaster frequencies now held 
by the defense forces 


NEW COLOR SCHOOL IDEA 
More than 175 service technicians 
it of 200 invited came to Dallas to 
hear a plan for a new type of color TV 
course outlined by E. P. Miles of Adleta 
Co., electronic distributors of Dallas. 
The new plan consists of combining 
a correspondence course—in this case 
the nine-lesson course offered by RCA 
Institutes—with in-person review pe- 
riods at the end of each three lessons. 
At least 50°; of the review periods were 
to be devoted to shop techniques—at 
which time the technicians would have 
iccess to color TV sets to work on. 
(Continued on page 110) 
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MAKE MORE MONEY 


on every service call 





DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 





Tests over 95% ip omnevterta 


OF ALL POPULAR TV TUBES*-—IN SECONDS @ Easy—one switch tests 
5 re ; Pe everything. No roll chart—no 
You can cut servicing time—eliminate multiple switching. 


repeat calls—make more on-the-spot tube 


sales—give a better service guarantee—make @ Accurate—large 41%” plastic 

new profits in minutes with DyNA-QUIK meter has two scales 

This top quality, low cost, portable dynamic calibrated 0-6,000 and 0-18,000 

mutual conductance tube tester enables micromhos. 

any serviceman to locate weak and 

inoperative tubes quickly and easily with @ Always up to date—test 

laboratory accuracy right in the home. procedure instructions for 
new tubes supplied by factory 

DyNaA-QUIK creates greater customer at regular intervals. 

confidence because your customer sees for 

himself the true tube condition on @ Automatic line compensation 


—special bridge continuously 


“Good-Bad” scale. In just a few minutes 
y monitors line voltage. 


you can check all the tubes in a TV set for 
shorts, grid emission, gas content, leakage, 
dynamic mutual conductance and life 
expectancy under the dynamic heavily 


@ 7-pin and 9-pin straighteners 
mounted on panel. 


loaded conditions that are the actual @ Portable—iuggage style 
operating conditions of the set. Used in the carrying case with removable 
shop or in the home—DyNna-QuIK will make slip-hinged cover. 


money for you every day! 
@ Lightweight—15% x 144%x5% 
in. Weighs only 12 Ibs. 


*including new 600 mil series tubes. 











Send for article on ‘Profitable TV Servicing 
in the Home"' and Bulletin 500—E 


Also makers of Bea K MANUFACTURING CO. 
the famous CRT 400 3726 N. Southport Ave. - Chicago 13, Illinois 
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RADIO-CLEVIRARUNIVS 


Philco breaks 
National Campai: 
hte vee “Tired 
._Picture Tubes 
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LOCAL PROGRAM Listinc 
WEEK oF FEBRUARY 11.) 





Millions of TV Set owners get the call to action—to 


phone you immediately for a new picture tube 


TV Guide, Saturday Evening Post, ne 
papers and TV commercials are ready & 
break the big replacement story and sel] tl 
Philco Star Bright 20/20 Aluminized | 
ture Tube for you. Be sure to have stock « 





hand when your phone starts ringing. Then 
you'll be ready to move into the homes of 
television owners and cash in on the greatest 
campaign of its kind ever to hit the public. 


Invest in your future in Color TV Service and equip your shop FREE during the fabulous 
pike i LCO SHARE That's right, you can earn FREE color and B/W Test Equipment 
and Parts and Accessories by concentrating your radio and TV 

parts on Philco. With each purchase you get SHARE and PROFIT 

AND PROFIT stamps, redeemable for the dividends of your choice at your Philco 
Distributor. They build EXTRA 100% PROFITS because they cost 

Dividend Opportunity you nothing. See your Philco Distributor now for full details. 
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INOW, GM EXCIUSIVE YVOUnIC Caged JEIMING 1OOl...« 


Bond plus Warranty 


ON EVERY 


PHILCO. 


Star Bright 
20/20 















Yes, Philco vive lg 
exclusive to boost your! ness. In 
addition to the one year wat Phil Star 


SUPER ALUMINIZED! CLEAREST, Bright 20/20 Aluminized Picture Tube is BONDED 
MOST LIFELIKE PICTURE POSSIBLE to have all new picture making s. This 


bond protects your 


Regardless of the make or model of a TV set, a Philco tubes and assures a picture t 

Star Bright 20/20 Aluminized Picture Tube gives your rigid standards as those in or il TV y equip 
customers a clearer, brighter, more lifelike picture ment. The Philco Star Bris 

than ever before... and builds confidence in you ture tube made that 


PHILCO CORPORATION aN 
ACCESSORY DIVISION PHILADELPHIA 34, PA. \\ quarry 


x Y 


SSF 


Philco puts you in the color service business with this one compact instrument 


herds 









<= i, ‘ Pa 3 

COLOR BAI 
, " "¢ | It's new... highly efficient. . . designed completely tr é 5 aSSOCi- 
cg @ od : to provide the widest possible variety of | ated wit or re] ind make 


functions in the minimum amount of accurate ver ts in any 
i space. PHILCO MODEL 7100 is used to color television re the market. 











Model 7100 
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nternational 


presents 


“AIRKORE” 


a new selenium replacement 


(utper Orms 
them all! 


@ 12° to 15° lower 
core temperature. 

@ Ovcrioad capacity 7 ; 
times normal rating. 

@ 20% less aging. 

@ Maximum air flow in 
any vertical mounting 
position (regardless 
of degree of rotation). 

e Increased efficiency 

throughout life. 











' 
‘ 
’ 
‘ AirKore } thre outstanding 
‘ J ’ , f } 
- advan u icrificing the 
: . 
' ba design of proven superiority — 
! ter-su f nstructi m! 
' 
‘ ( pare ther re er with the 
' w AirKore. Guaranteed for a full 
i +] } 
; ur t} | I i ures In- 
' crea 1 eff will Ihe Ip cut : 
' cost] ca | kor products of ' 
' 1 } 1 . 
; the | inufactured ’ 
' 
' nder the most rigid standards in , 
‘ the industr look for the name ' 
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i Inte | - 
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n temperature rise 
¢ at increased 
Kore d nm permits max 
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round the plat through 
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the and spring 
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a 
international 
ss - 
Rectifier 
Cc Oo R Pp o ia A T 1 o N 
El Segundo, California « Phone ORegon 8-6281 
In Canada: Atlas Rad Corp., Ltd., 
Wing 41 Ave. W., Toront Ontario « RU 1-6174 
THE WORLD'S LARGEST SUPPLIER OF 
INDUSTRIAL METALLIC RECTIFIERS 
0 


you nothing. see your Fhiico Uistributor now for full details, 





TECHNICIANS’ NEWS (Continued) 


The course is open te ll q alifying 


technicians, whether affiliated with Ad- 
leta or not. Approximately 95 of those 
attending the meeting passed the quali- 
fying test. In addition to the lessons, 
technicians taking the course were 
Tere N lor T\ I lerably 

nan key i¢ ¢ ne mnly 

r nt ne h in must 

‘ i I whole 
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Antenna Call-Backs 
due to broken leads 
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‘Y-TY’ 


TV installat 
you're called back t 


whipped lead-in 


1 
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AG 


Protect those pr 
feputation — by u 
**y—TY’’ on eact 
stali. 

A sturdy clam; 
around the 
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strain off the 
The plated 
ing straps bend and t 


antenna type. 
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REFLEX TRUMPETS WIDE-ANGLE HORN 


HIGH EFFICIENCY PAGING, TALK-BACK OUTDOOR 
DRIVER UNITS SPEAKERS MUSICASTING 


EXPLOSION-PROOF HIGH POWER SPEAKERS SUBMERGENCE-PROOF 
SPEAKERS | UP TO 720 WATTS SPEAKERS 





WEATHERPROOF LINE- ADAPTORS FOR 
MUSIC SYSTEMS MATCHING TRANSFORMERS DIVERSIFIED APPLICATIONS 





People have come to expect the highest 
standard of quality in a product bearing the University label 
This kind of public acceptance is something that University has consistently worked Fora f new prod- 
to achieve. First—by backing you up with an advertising campaign that’s ts \ May Parts Show, 

Si si ee : : t 4g0, Rooms 
making University a “buy-word.” Second—by building the kind of quality into all on & 1 aenth 87 ss 

- : 12 & 509 & Booth 874, May 21-24 

our products that ensures your customers’ satisfaction. 
Yes, everyone is finding out, to his profit, that “University sells on sound!” 


For information regarding products or technical data, write to Desk B7. 


os 
Universi LOUDSPEAKERS, INC. 80 South Kensico Avenue, White Plains, N. Y. 
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BUILD 16 RADIO 


CIRCUITS 


AT HOME only °] 9 


with the New Deluxe 1956 
PROGRESSIVE RADIO “EDU-KIT" 


A Practical Home Radio Course 






Now Includes 
FREE TOOL TESTER SOLDERING 
IRON HIGH FIDELITY SIGNAL 
TRACER CODE OSCILLATOR, 
PRINTED CIRCU IGNAL INJECTOR 


@ No Knowledge of Radio Necessary 
@ No Additional Parts Needed 
@ Excellent Background for TV 


HI-Fil, RADIO & TV SERVICING LITERATURE 
ON REQUEST (see coupon below) 
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ER, Way, travels anywhere Hou 
rn ft 60 and &5 feet. Oper cal 
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rT “ 
WHAT THE “EDU-KIT" OFFERS YOU 
The Edu-Kit offers you an outstanding PRACTICAL HOME RADIO COunss ata 
ck-b n ‘ r Kit is designed tr Radio-Electronics Technician aking 
jern methods training. You will learn radio theory, 
a se 
w t ilies using regular schematics; how to wir and 
a a r w to s ce and trouble-shoot radios. You will 
4 ) inched metal chassis as well as the latest develop 
t a Ss 
‘ iples of radio. You will construct, study and work 
detecto ctifiers, test equipment. You 
as liator You wil ea 
ynal Tra the Progress 
ies Tester and the accompa y 
Technician and General * asses of F.C.C 
4 16 Receive Transmitter » Osc ator 
and learn how to operate tt You will 
: scier re a F Edu-K 
an ng x pe Tr Edu-Kit 
~ > vid y< a ne tre s and Rad wo any ¢t 
the plete price of $19.95 
Yo jo not r € hte oe back- € The ‘‘Edu-Kit’’ aliows you to 
a s¢ e. wr yourselt at our ow rate No 
t Ra Electr ‘be s y 
4 y w 4 ] y a Ss also s ‘ 
“~ ay a db w a s of 4 xtra r 4 tv 
fut y “ f Edu-Kit a dus al ¢ nnel tra +a 
wort t tatior Tr Edu-K s 
” t from a letter tt High Sct s. Sct 
w f L DeP 1496 Schoc J c ‘ c 
4th s “ f or tha er u t Industrial f 
th R abitit Ho B fe 
f t t U.S. Govt u N 
* 2 at t Educat 
f 8 la t t a o a UNESCC and 
” ' t tf adult a y 
a “ me " T E - 
ha f y a nv na 
2 ant f X- vetera t y 
abroa 
M a f fa o 1 e 
k K f 105s 
Ee Kit t 5) to 125 AC o F 
f w T Ed K ‘ 
f y : ae 250 V ac oc 
» 
rt E - a | y Oo T 
‘ y t a 
. asily . tr 
Y ' : ‘ e K v 
f y f Then ‘ w 
‘ w y t at 
Tr : 2 
i] G a 
w y ~ f f t more a « 4 ‘ a 
} work like a f Ra Tect 
THE “EDU-KIT" TROUBLE-SHOOTING 
1S COMPLETE LESSONS 
p w . > - inet ~ learn tro st 
a and t o Kit ta 
t s. t . a ctr 
t P " er 
tor t rd ware 
tubing ¢ t ha instruc 
tion Ma t 
' a 
ef 
tric so 
Dynamic ad mn ie este 
E Kit’’ also ir jes Code Instruc 
tions and the Progre ve Code Oscilla- 
tor estion 1 
and Ar a 
can eee Gnd Scenes Sieme I was ready to spend $240 for a C 
' ctor, a High F ty Guide and a but I found your ad and sent for your 
Quiz Book tr" 

SET OF TOOLS @ RADIO & ELECTRONICS TESTER @ ELECTRIC 
SOLDERING IRON @ TESTER INSTRUCTION MANUAL @ CONSUL 
TATION SERVICE @ HI-Fi GUIDE @ QUIZZES @ TV BOOK 
30-DAY UNCONDITIONAL MONEY-BACK GUARANTEE 








~ —— —- —- MAIL TODAY—ORDER SHIPPED SAME DAY RECEIVED———-— 


Order from ad—receive f ee bonus resistor kit worth $5.00, 
Send Edu-Kit Postpa ! lose full payment of $19.95. 
Send Edu-Kit c.0 D < wi itt Di ay 3! 1.95 plus postage 


FREE 


| 

| Send FREE addit al inf n describing ‘“‘Edu-Kit.”’ Include | 
| valuable Hi-Fi, Radi TV Servicing Literature 

Outside U.S.A.—No ( 0. D Send check on U.S. bank or Inte ti M.O | 

| Edu-Kit” f V. AC/DC $20.95; 2 50 V. AC/DC $23.45.) 

| Na | 

7 iets | 

! 

| PROGRESSIVE ‘‘EDU-KITS'’ INC. { 

| 497 Ave.. Room _116G, Brooklyn tt, N.Y. 
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TEST 5 TUBES in 4 SECONDS EACH... ACCURATELY! 


WITH THE NEW ADVANCED ENGINEERED 


pr ecise MODEL 116 


Gm. & Em. ULTRAFAST 
TUBE & TRANSISTOR TESTER 


PRECISE MODEL 116K in kit form $69.95 
PRECISE MODEL 116W factory wired $119.95 
eo? oo 


Servicemen know the Precise Model 111 (the winner in an independent survey 
easily rates ‘the finest tube tester in the field’’ at any price, BUT FOR AN ON 
THE JOB QUICK-TEST the fastest, most accurate is the PRECISE Model 116 
What's more you test tubes the foolproof method inherent in the famous Precise 
Model 111 

Did you ever wish you could plug in 5 of the same type tubes at once and check 
each one individually by rotating a switch? YOU CAN WITH THE PRECISE 
MODEL 116—Plug in 5 IF tubes and let them heat up at once and then check 
each one separately by rotating the TUBE BANK switch. ACTUALLY CHECK 5 
TUBES IN 20 SECONDS, 4 SECONDS PER TUBE 


The Precise Model 111 taught the lesson that IF amplifier tubes (like the 6BC5 
or 6AU6) should be tested for Gm (mutual transconductance) while the power 
amplifiers (like the 616) should be tested for Em (emission)—that’s ULTRAFAST 
Model 116 test! It checks each section of each tube separately by rotating the 
FUNCTION SWITCH... each triode of a dual triode is checked individually . 
each diode and the triode of a duo-diode-triode is separately tested and not 
lumped as in other testers... and a pentode is tested as a pentode—not a diode. 
TRANSISTORS, SHORTS, GAS, LIFE, Em, Gm etcetera can be tested with the 
PRECISE Model 116. 
You can inexpensively extend the Precise Model 116 to test filament current, etc. 
The Model 116 gives an accurate, ultra-fast (3 basic knobs for testing) check of 
television tubes! 
No Surplus—An etched panel—beautiful Moleskin covered wood carrying cose 
and cover and specially simplified instructions makes the PRECISE MODEL 116 
THE FINEST FAST-CHECK TUBE TESTER AND DOLLAR EARNING TRAVELING 
COMPANION A TV SERVICEMAN EVER HAD 

Not yet at your distributor. Order NOW to insure early delivery. 


SEE YOUR LOCAL DISTRIBUTOR FOR PROOF OF WHAT WE OFFER — OR WRITE 
US FOR DOCUMENTARY RESULTS OF AN INDEPENDENT SCIENTIFIC SURVEY. 
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LOW PRICED RF SIGNAL GENERATOR 

9071K x BEST BUY” IN GEN. FIELD 

9071W ; 610K $23.95 \ 352 50 
610KA pre-assembled head $28.95 


610W $39.95 SEE THE MANY MORE PRECISE INSTRUMENTS AND PROBES Al 
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Every Serviceman’s Profit-Maker Team... 


Service Aids and 
Your G-C Distributor! 
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LEEN 





THERE 

STOPS TELEVISION GOES 
AND RADIO CONTROL NOISES NOISE - 

ELIMINATES NOISE due to dirt, dust and corrosion / 

on electrical cont cla 

JUST SPRAY ON onvenient power spray can 

joes the job in a wink. No need to dismantle 

CLEANS AND LUBRICATES contacts, controls, re 





other sliding electrical contact 
operation 


lays, awitches anc 
levices im 
SAVES TIME AND MONEY 

long lasting full 6 ounces 


ome 





gets the job done fast __ i « 
No. 8666 
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GENERAL CEMENT MFG. CO. 


919 Taylor Avenue « Rockford, Illinois 





FREE COPY... G-C Catalog. Send postcard today! 
a 
: G-c G-c <> 6-C » G-C ” 

| Chemicals = Alignment pee’ Hardware { Service ad 

| i/ Tools NE” Aids ° > 
rV-ra ervice work is faster, easier, more profitable wher 
G-C Service Aids. You'll find thousands of them at your G-C parts distrit 
SEE U BOOTH 590—ROOM 612—PARTS SHOW 
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What articles would you lik 
to see published in RADIO 
ELECTRONICS? 

Maybe you're the man t& 


write them. 
Ask for an author’s Guid 


Radio-Electronics 
154 West 14th St. 
New York 11, N.Y. 
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Millions 
are enjoying 
Better TV wi 


NEW COLORS! 
Forest Green 
and Ivory 


Beautiful new decorator models U-98 and 

T-12 now available in both Forest Green 
i Ivory colors, as well as the standard, 
h mahogany grain! 


NS cy | Stay on top 
7 '@ with the leader! 


Model U-98 The first and f 
1utomatic rotator just set it and forget 
No swinging or drifting — points instantly 
to target station. Has 32 distinct improvements. z x & Pa 4 
The best rotator for all stations, al! channels, 


VHF, UHF and Color! Available in 3 beauti- In more than two million homes, from coast to « 
ful shade ist Price . 
Wat SOS List Price $39.95 better TV... thanks to Alliance. And in fringe 


—_ a Tenna-Rotor is often the difference between go 
no television! Turning the antenna . . . makes 
interference free reception. Alliance Tenna-Rotor inc 


effective signal range of stations everywhere! 


sen 
USE 

For 7 years Alliance TV spots have run consistent 

and sell. By using television as its principal medium 
become nationally recognized among the bigge: 

2 «has always been the largest national TV accessor 


Model T-12 With exclusive Tenna-Teller 

pointer. Gives constant direction readings, A AY ¥ 

wholly accurate, dependable. Striking de- : 

sign with finger-tip rocker control bar on top. Color TV is highly critical, more sensitive to reflection 

Available in 3 colors. ..List Price $29.95 a Z 

color definition Alliance Tenna-Rotor will be indispensal 
= rice valit 

Medel K-22—lowest-priced quality many markets! 

rotator on the market. Has finger-tip control. 


Available in standard color only... er z. , » 4 y 
List Price $19.95 More es "swe 
See us at the Radio-TV Parts Show 
Hilton Hotel—Booth 322 


ATR IG 5 EE BS, Los 


Another Outstanding Profit-Maker! ia 
fe fedoconvated (vomcor MMA VAMP 14 Con @ Be To 


———— _ ome dash) automatic garage 


Alliance ‘'Genie”’ , 4 — door operator—opens, ALLIANCE, fo} ite) 


a closes, locks door, turns 


p 


v ) lights on and off. Factory- 


¢ 
LIFT: 7 > assembled for easy installa- 

s ; @ tion. Customers gleam when 
GARAGE DOOR OPERATOR you tell them the low price! 
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A GOOD TUBE TESTER 
/ EMC Model 209 


‘... Serviceman’s .. 
BEST FRIEND 


“When I'm trying to analyze and correct a circuit TOUGHIE .. . it’s 
a great feeling to reach for my EMC Model 209 Emission-Type Tube 
Tester and know I'll get fast, absolutely accurate checks for quality, 
shorts, leakage, continuity, and opens on all modern and future 
tubes .. . that new, modern, 31/,” plastic meter makes quick servic- 
ing easy. You'll like this professional, multi-function instrument 
because it also rejuvenates picture tubes when used with Model 
CRA Picture Tube Adaptor...a unique flexible switching system 
assures that you can test all future types too! Best of all, this 
precision instrument is priced low 

its handy size (63,” x 71/,” 


x 4”) mokes it ideal for 
* 
on a $ 90 
(as illustrated in 


home calls.’ 
Hammertone metal. case) 


In oak carrying case 38.50* 
25.90* 


4.50 


Kit form 


EMC MODEL CRA 
(Picture Tube Adaptor) 


*Complete with plastic-covered, 
detailed instruction book and tube listings. 


Yes, send me full technical information about Model 209 and a 
complete catalog of other EMC Instruments. RE-5 
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CITY — STATE 


ELECTRONIC MEASUREMENTS CORP. 
280 LAFAYETTE STREET 
NEW YORK 12 NEW YORK 

13, N 





EXPORT DEPT - 370 BROADWAY, N Y 












NEW DEVICES 
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COLOR ry OSCILLOSCOPE, 
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~APER ruUBULAR 
er 
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—s 
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: eittiad 
Electronic Measurements 
Corp I ett St Ne 
SIGNAL-TRACER PROBE, 
COUNTER STAND 





ADAPTER 


roe aan Here S The 


‘ nene B& kh 


Manufacturing Co., t I ! i ‘ ur 
} Ave.. Cl h long. For tra 
RACK AND PANEI ry vt re ‘ er 


CONNECTORS, D ( reuit asst és Qa 
‘ A boxed—completely 
e ttached lead-in 

I Angels Cornell Dubilier Elec 


= MAKE 
Bu Installing 


pp e desi 
| a gned 
VC 4G esceot FOF T Mana. 
IED)” Eieetrontes “Corp. th 7 minute 
NNER i gae tice Sie Mimstallation 


Cannon Electric Co., 





condary crossarms 


Cinema Engi- 
eering Dis Nerovox Corp., 


SELENIUM r\ RECTIFIER 


NEEDS ONLY A 
HAMMER TO INSTALL 


GENUINE (olor Bow 
$4 ys LIST 


Nail up mounting bracket 


’ 
® 
> 
»* 


Drop lead-in wire. 


International 
Rectifier Corp., 





PRECISION POTENTIOM- 
ETER, ‘ ¢ : 
Radio Receptor Co., Inc., 


PLUG-IN ellen oe ; : . . @ Gekutive with 
| voter. Pu WINEGARD 


ther 


ANY ANTENNA THREE YEARS 
OLD SPOILS THE TV PICTURE 











eo 
s 
i * . ned 
: ig ONS Se ond 
: all WHITE COLOR 
: : 
° 
- o al < 
\ \ t ! = 
’ 2 
35-inch. einai ( “% 3 Attach lead-in to TV set— 
ostat ig oe. te. LF eT a 2 , rte th o ° eC P 
: 4 througi Available at Leading Parts special clip snaps on. 
adapt pening.— Weston Elec- Pere E h Wri 
SUBMINIATURE CAPACI- trical Instruments Corp. 614 Distributors Everywhere or Write 
rORS, NT tantalu r Frelinghuysen Ave., Newark 5, 
rolytic, Ratings f1 ved END Winegard Company 
All specifications given on these pages are from manufacturers’ data Burlington, iowa 
MAY, 1956 For Pamphlet “How to Make Money 


on One Man Antenna Installation.” 








* 
utruramic 





VOM 
es, 


ae) 
j now endorsed by 


R. G. Middleton 


Type 261 V-O-M Hig Ohms Probe 





Lets you read re tance much higher 
thar ever bel é | a those eakage 
troubles quickly and easily . .. with 
your V-O-M aa! Net $9.95 
Type 262 V-O-M Signal Tracer Probe. 
Now you can read signal voltages with 
ir favorite equipment - » your 
v- O-M Solve tough weep circuit 
} wit! eet i 1 Trace 
] ie. & Cc! t 
la . vit the 
ha mn 1 N » ) 
Type 263 | I ‘ 
No n i oO 
the ) } 
~ Est 
Type 264 V-O-M R S tt Probe. 


V-O-M ha 


A Net $9.95 







ais 


let TV 
troubles 
strike you 

out...Use 

the right 
bat...Usea 
uturamic probe. 


A Jo teramic pr 1 t are completely 
guaranteed must be satisfiee j 
¢ r 


Arivt \ be i ea, O?! 

you may 1 robe and we will 

nd ‘. cke iding 
bber CS it 





Zz 
uturamic 


2500 West 23rd Street 
Chicago 8, Illinois 
Representative Inquiries Invited 
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new 
REROVOH 
Tubes PAPER TUBULAR 


- fad Reacts tors CAPACITORS 
ry adele 


- ANY 


AERO is x 


2N175 


A new hermetically 





nium-alloy junction trar tor, the 
ON175, has been announced by RCA. 
The p-n-p type is de ned especially 
for use in the | } 

stages of transistorized aud equip 








ment operating 
input signals. 





Because of its exceptior y low nois¢ DURANITEa 
factor of 6 db maximum a! ts Treedom 
from microphonics and m, the 2N175 
can be operated tron V-Impedance 
low-level aevice 
microphones and magnet pick 


without an input co 
In a common-emitte? 
the 2N175 feat 


vide-bDand 1! 











! neation i 
imp « int pow 
13 db. Tt i 
1 dlame } 
Nix rn ! 
equency ! 
( ) 
oO! Ips ~- 
10 nit t 
operating tempera 


SILICON POWER RECTIFIERS 
Developed by CBS-H 


} gh IN52¢ 
irge power-|! 
rhese 
| 1 witl 
voltage ant \ ] 
fea tovetl 





ward voltage d 
to deliver large powe 
relatively little d 
of their low thermal rr tance th 
rectifiers operate in ; 
tures up to 125°C. 
The units are avai 
shapes (see photo) 
heat dissipation required 
unit can handle % ampere without an 
additional heat radiat 
pigtail construction, | 


capacity 
and 
climate 


Available at ANY Aerovox Dis- 
tributor at ANY time for your 
convenience. 


(Cans ERO 


cC pier ne, ~ Esser: ita: ) 





AEROVO® CORPORATION 





DISTRIBUTOR SALES DIVISION 
NEW BEDFORD, MASS. 

















—— In Canada AEROVOX CANADA, LTD, Hamilt 
ee Export. Ad Auriemo, 89 Broad St, New York 
Cable Auriema, N Y 
RADIO l R 


s — = i“ ee ~TUwurwy 


’ on One Man Antenna Installation.” 





Same 1%4-inch piece of Perma-Tube 


can be used for telescoping masts o: 

















with another 14%4-inch piece to make 





smaller 2-piece masts. 












































2" | and easily make your own 


Get flexibility in your stock 
oath SAVE MONEY—SAVE SPACE 

















Only J&L Perma-Tube offers: 


e Joint design which provides instant 


erent Sizes ol 


Buy only a carton each of five difl 
Perma-Tube (144 to 24-inch) and make any tele- 
field assembly. scoping TV mast up to 50 feet in height. Hardware 
@ Machine-fitted joints that insure close 
‘ vidice cotter keys or bolts, clamps and guy rings—ma\ 
tolerance for high strength and rigidity. ; 


, ae one co oe : also be secured from your distributor. 
® Guy wire ring position that eliminates ‘ 








all binding and guy wire interference. 





You can now “tailor-make” your own Corrosion-resistant Perma-Tube is 


TV masts up to SO feet high by using 
standard 10-foot lengths of 16-gage 
Perma-Tube—and save money. Five 
diameters are available in easily-handled 
cartons from your local distributor. 
Largest base section OD is 2% inches 
and each telescoping section is %4-inch 
smaller, the smallest section having an 


OD of 1% inches. 


treated with Vinsynite—then coated 
both inside and outside with a metallic 
vinyl resin base. It’s made of a special, 
high-strength, J&L steel tubing. A 10- 
foot section of 1% inch diameter by 
16 gage is capable of supporting a 
weight at its center point of 200 pounds 
with a minimum of deflection and 
permanent set. 


J&L Perma-Tube —best for strength and rust protection 


Jones & Laughlin 


STEEL CORPORATION: PITTSBURGH 


STEEL 
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. ed } yt 
4 : | if 
= 
lz- r 
os si Why buy assembled telescoping masts? 
Use J&L Perma-Tube in 10-foot lengths 





Ask “‘The Man on the Roof” 


Spa Fiver 


Hou luable a Ne 


why he prefers 


F 


South River's s — Ratchet Type Chimney 
» Mount Saves 10 Minutes 











Per Installation! 


It's the fastest, simplest, most convenient 
MOUNTS IN ever manufactured! 
2 SIMPLE STEPS Mounting is factor 
Pre tachec No a nbd 
Ss, I et 
South River's New Ratchet Type 
Chimney Mount is 8 WAYS BETTER: 
1. Heavy gauge st t 
2. Bar 1 yu 
No troublesome watc hspring 
3, Em! 1 
4. I 
5, F 
6. B 
Be 
<\ ' =. 8. A ) 
RATCHET pie HIGH STRENGTH 
GUY WIRE a NS ALUMINUM GUY 





TIGHTENER 


"Seal, oe 


PIONEER MANUFACTURER AND OUTSTANDING PRODUCER OF THE FINEST LINE OF ANTENNA MOUNTING ACCESSORIES 


WRITE FOR OUR NEW 1956 CATALOG 





r€ 
a . 


Wat CABLE, HIGHLY 
Q ’ CORROSION 
wy RESISTANT 

S; il 56S Alclad 


METAL PRODUCTS CO., INC. 


South River, New Jersey 





The June RADIO-ELECTRONICS 
Goes on sale May 24 





ELECTRONICS > 


ENGINEERING DEGREE ee <. 


IN 27 MONTHS “~ 


INDIANA TECHNICAL COLLEGE 

1756 E. Washington Bivd., Fort Wayne 2, Ind. 

Pleas me fr as 

DEGREE. iN 27 MONTHS as ecked 
Electronics en al Aeronautical 
Civil iuatentont Electrical 


ENGINEERING 


SPECIAL ““HI-FI'' OFFER 


woven Hi-Fi Fabrics 
H 
I M 
INTRODUCTORY PRICE $3.19 
Mone M.O. t 
HI-Fl FABRICS INST P Bor A. H gt Station, N. Y 








BOX CHASSIS 
LMB orrers FREE 


inside LMB boxes 


1011 Venice Bivd. 
Los Angeles 15, Calif. 


LMB 











NEW TUBES AND TRANSISTORS 


for printed circuit 


ltl pe 


5CG8, 6CG8 
Ty 





5CG8, 6CG8 


Me n 

mil! f 

are «de gyned 

am I in 

f vhf television t 
rt 2BN4 








For dependable replacement 


12 types—ratings from 
65 ma to 500 ma—meet 
virtually all your replacement 
requirements in radio, 
phonograph, hi-fi, and TV sets. 

















ae 
RCA SELENIUM RECTIFIERS 

ure manufactured to give 

1 dependable 

rmance. This 

dependability is made possible 

through new, advanced design, careful 
selection of production mat d thorough 
quality control in manuf re. The new, 
open design permits great eat dissipation 

. 20 poss bility of center “‘hot spots.”’ 







RCA SELENIUM RECTIFIERS are a 










dependable replacement line because they are 
< .\ . cool in operation sturdy in 
mechanical constructio1 efficient 





in electrical operation easy-to-install. 






Now available through your RCA distributor! 


* 


ws 






“Za, SELENIUM 
=~ RECTIFIERS * 


Bee - 
500 ma (compact)— #21161 





RADIO CORPORATION of AMERICA 


ELECTRONIC COMPONENTS HARRISON, N.J. 


MAY 





Conventional Method 
of Alignment 





— Pot = Sweer cenenar 
' = | 
Ms avi erator ] 
er jcmo "3 
- ae ma fF —— -—-}- 























Model 984 WESTON Sweep Generator 9199.50 net 








Model 985 WESTON Calibrator 9199.50 net 
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Ae youal time/ 


Simplified WESTON method makes aligning 
quick-easy-profitable for every serviceman! 


There's real money in alignment . . . now 
that it’s no longer necessary to use compli- 
cated, time-consuming methods. The Weston 
method is so quick, so simple, any serviceman 
can complete any alignment job in one hour 
maximum. 

Note the simplicity of the hook-up illus- 
trated at the left, in which the calibrator is 
not. connected to the circuit under test. 
With only two simple connections to the 
receiver, oscillations encountered in conven- 
tional methods are entirely eliminated. Fur- 
ther, there is no disappearance of markers at 
trap frequencies. Z-axis modulation of the 
scope provides accurate intensity markers on 
the response curve under conditions where 
heat note markers would not be visible. Re- 
sponse curves are not disturbed. Annoying 


trimmer touch-up on trap 
imized. (See marker pres 


below. ) 

All you need to align simp! 
get the big profits from this « t 
creasing class of work are the WI] 


Calibrator and Sweep Generat 
Weston Oscilloscope or any s« 
sions for Z-axis intensity m 





describing this simplified method 
instruments used, is available for the 
Also included are descriptions of 
Weston Test equipment including M 
980 Volt-Ohm-Milliammeter $42.5 
Model 982 VTVM at $69.50 net M 
Tubechecker at $199.50 net end 
copy now. 





Simultaneous marker presentation of 
video and sound carrier frequencies 
( positive intensity markers). 


WESTO! 





Simultaneous marker display of video 
and sound carriers (negative intensity 
markers ). 


Loonie ‘iling Cquime 


Note that with int nsity markers 
there is no possibl¢ misiterpre- 
tation with spuri@is.7esponSes. 


WESTON Electrical Instrument Corporation, 614 Frelinghuysen Avenue, Newark 5, N. J 


A subsidiary of Daystrom, Incorporated 


MAY 1956 
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more 
Cannon lines 

now available 
at jobbers’ 


shelves! 


Write for ICC 
and RJC catalogs TODAY! 





When you write for our catalogs. 





AN3108B Plug AN3102A receptacle 


AN’ (Air Force-Navy) Series Connectors 


Proved in military service. World-wide 
standard. Lightweight. Uniform in 
quality. Interchangeable inserts 

Threaded ¢ g nut. Rapid 
and easy d oct. Cable 
clamp ther 


accessorie 


<@ 


C Plug 


K-32S receptacle 


Cannon ‘‘K"’ Series 
purpose Adapted to a variety of 
eneral electrical and electronic 


1S. Special Acme thread 


ontact layouts 


. Please refer to this magazine or Dept. 144 
y CANNON ELECTRIC COMPANY 
3209 Humboldt St., Los Angeles valifornia 
Factories in Los Angeles; East Have Toronto 
Canada Londo on, England. Re s and 
distributors in all pr pa 


BIO PLES 








. .. is the word for the Miller 
#595 NEGATIVE MUTUAL 
COUPLED BROADCAST 
BAND-PASS DIODE TUNER 








Only 4°° x7" x3 


Deep 


The most amazing High Fidelity Broadcast tuner ever 
offered to music lovers anywhere. High Fidelity fans 
be pleasantly surprised with the tonal quality, 
and sensitivity of this marvelous tuner 
frequency response is limited only by the audio 
Range 540 KC to 1700 KC. 


will 
electivity, 
The 
system used. Freq 
A beautiful Black or Ivory bakelite cabinet houses the 
with a Richlow brass etched panel for the 
Both combine to complement any decor. 


tuner 
escutcheon 


#595 tuner is guoranteed 
Buy from your Radio and 
y y 


Fidelity Dealer 


eT 


plus excise to 


m to your satisfaction 






SEE YOUR DISTRIBUTOR FOR 
LITERATURE OR WRITE DIRECT 


J. W. MILLER COMPANY 


5917 S. MAIN ST., LOS ANGELES 3, CALIF. 
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TRAINS YOU 
IN SPARE TIME 
AT HOME 


Onlv from — 

nodern up-to-the n 

Easy to tollow instruct ‘ r | 
with 2150 photos and diag Not j 
Radio Course with 7 nt ked In 
cludes UHF 1 col by P | 
ance a" Coyne St al Fob Guides to 
help EARN MONE} QUICKLY IN A 
'V RADIO SALES AND SERVICE BUSI 
NESS eee time or full time. COSTS 


bane ~ P 


MUCH LES pay only 


put toget) 
SEND COUPON FOR FREE BOOK 


er kit 


a eee on TRADE INSTITUTE OPERATED NOT FOR PROFIT 
00 S. Paulina Dept. 56-HT-4, Chicago 12, Ulinois 


COYNE ELECTRICAL SCHOOL | 
Television Home Training Div 


500 S. Paulina St., Chicago 12, I1., Dept.5s- 








| 
| 





NEW TUBES AND TRANSISTOR 


id Inductance 


G E ite | 
facto than calle 
prot ind thu 
il 

Phe new 





and the improved features of eac} 
1X2-B—A tungsten sl} 

tion illeviate 

improved filament 


An 


bette electron emi I \ 


operation life test ir 
6AL5 New heater 
vents flash burnout 


current 


6BK7 6BQ7-A ar 
construction features fo1 
reliability and freed 
cathode shorts in 
High zero-bias mut 
improved fringe-area re 

6CB6—A_ specia 
handles increased he 
in some video and 
ar prevents cont 
hort Special mica 
interelement leakage 
troubles in some te 
This tube also ha 
mutual conductance. 


RADIO-ELECTRON 











Patents 








PULSE CALIBRATION 


Patent No. 2,719,232 












Robert W. Ehrlich, W. Orange, N. J. (Assigned to American Telephone & Telegraph Co.) 
rh | rile 1 accurate method for « rat- During a pulse the voltage a 
i " f p t ith ill be a combination of ac fror I 
i 1 from the battery Now if the pul 
, rin t ( in exact submultiple of ¢ 
: ed an identical point « 
{ } ] 0 the mete } 
I the The b 
te - 
¢ }O \ A LAY 
W7V AC IN 3 =) = = — 
< x RY — 
wee. me, . 
= ——— PULSE GEN | 
- | Laka 
es ose © = SOCAL PRS 
Fig.l 
I ninal I cles of li (I 
D it <« I ibmultip 
I dur I of the relay 
in defile ry other si 
leflecti 
} break 
and 
N\A ; 
30 PPS-25 % BREAK ! I 
' } 
t I rn 
' I } 
IS PPS -12.5 % BREAK ‘ ; 


CRYSTAL DISCRIMINATOR 


Patent No. 2.724.089 


John Ruston, Fair Lawn, \V. J... (Assigned to Allen B,. 


DuMont Labs, Ine 












DETERIORAt 
‘RIORATION 
PROOF 


PERMALINE 


TV TRANSMISSION LINE 








Low Pa 
0 RIMINATOR FULTER 
] H NT 
CN SS ee ee 
: RCE | 0 i 
h i th ther t a el | 
| ny eta | 
ea : - ahi 
n thi i imir r in | » | — | - 
es with impedance Z (al n $—++4e+— +L + Reduces Nuisance Calls 
ma ve i r t t one as -_, | | 
m : il i | } 
nee f \ 1 | a F 
mpsvend ; ~ 2 | ; 1 oz | | i for Servicemen 
nal at th rmir rt of D1 “Ny ; | | 
i ie that wf D2 ea | gl i |} : | 
tive. At the chosen e« in| at * Provides Longer Life 
tal | ’ it 
the it } } H | ! | | 
freque y . be in n ' t | 1 | | ° m - . 
' nant frequency f, of the crystal ane ea | * Resists Deterioration 
its parallel-resonant frequency fp. A crystal ha | ; i] i 1 | 
minimum impedance at frequency f i maxi- soak eked 1 Q - | ; | 
mum at f,. Mevpdescasaeaess = eh y . 
te a ee , . Send for Sample 
ater impedance and D1 has the reater A trimmer neutralizing capacitor bala out ‘ " 
put. Thus the control voltage must be positive. the capacitance of the lt me and Descriptive Literature 
It will be negat att ! I tent and thus ad ts fp as desired. For any 
D2 has greater out; tal, series-resonant frequency f mal P . distrib i 
ier Mika ener ace 0 aed stn Available at leading distributors! 
SOLDERLESS CONNECTOR 
Patent No. 2.716.226 
Walter Monroe Jonas, No. Bergen, \. 4. ( Assigned to Reiner Electronics Co., Inc New York) 
A good wire connection is ordinarily made t civil emergency when no power silable WIRE & SUPPLY co. 
dering. T easy and nvenient } The method shown here re« Ww 
Ec tonbage gece hous. ice Wieaceae a ti 2850 IRVING PARK ROAD 
I bstitute method is r For erle connector. Screw S is made hat 
n ler] nr n ha 1 maller diameter than the bore or thre Y al CHICAGO 18, ILLINOIS 
I from a military viewpoint or durir cylinder C into which it is to fit. Tt es to 














PATENTS 


Your Partner for Profitable Installations . . 
TELCO VHF-UHF ANTENNAS and your TELCO Distributor! 
THE MASTERLINE NNA 


TELCO cs . 


ALUMINUM CROSS ARM hii! 





UNBREAKABLE INSULATOR 
Pyar = 





—_— yy, os DOUBLE | LIFE AGAINST RUST 
A CROSS BAR ASSEMBLED MIRE PRESSURE ALARM 
_— Patent No. 2.727.221 
= ALL CHANNEL COVERAGE en; Edwward A. S 
eceptior Ore 
No. A 1 ned to Br 
No. A-8700 | i l 
V4 No. A-8702-85 3-1 B 
4 No, A-8702 )-} t 2-B 








TELCO ELECTRONICS MFG. CO. 


Division of General Cement Mfg. Co. 





919 Taylor Avenue, Rockford, Illinois 


] ij~- 
FE COT... Token “Sperawhet” Catalog. Sand poncerd todcy) REN Pe 
Ur 

‘ af - Telco UHF lu: 
\ Telco : Telco > 10-Element Feicd 
\ Roto-Indoor Pes =~ Deluxe Corner m\ _ Golden ey ma 
\ Antenna As ees M Reflector " Yagi No. ‘An 

No. A-9263 ti No. A-8984 om A-320 fennas VALV 





; dy nea > 











it) ; 
SEE US BOOTH 590—ROOM 612—PARTS SHOW Sg ey 


DON’T ; oe — ae 
THROW. no 

OLD 
RADIOS 
AWAY! 


Here's the data you need 
to fix old sets FAST—good as new 









TOWERS 


I ! t " | 


THE ONLY GUIDE OF ITS KIND! 


Cuts service time in half! 


jah aS CaS aS a PS a Poa HS Ma Pa Ca a 


=TRY IT 0 DAYS ... at our risk!,.., 


eng, omy & CC ' 
A Y i6 Nn Y 











| 

WAY TOWERS Inc. | “Well, you shouldn’t have any more 
: Box 5491 * Tampa, Fla. trouble with that .0001-«f bypass. I put 
Rinel hart Books are sold by leading book stores Telephone 4-2171 | jn an overrated replacement.” 
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ATLAS SOUND CORP 
1443 — 39 St., Brooklyn 18, N. Y. 


. ,zTHE NEWEST! 


fe’*-s| Technotes 


SPEAKER 
CABINET KIT 


kitform of the original 


A 
- 
corner speaker horn go! 


one of 39 new units! 


$54 


Send FREE Buyer's Guide to save me money on 
public address Loudspeckers, Microphone Stond:s 
and accessories 
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City Zone State 
HORIZONTAL OSCILLATOR 


AL HOW to SAVE MONEY 
Recently I was stuck th a defective 
oscillator coil z 6 i pe conventional on LOUDSPEAKERS 


Write for 


36 p 
c 
Hh 19e€s of rad 





Complet 





feels ae Catalo 


t 
fid "S and sp 
elity home music Peakers 
'€ System 





or the hi- 


































horizontal multivibrator circuit (Fig 
1). With no replacement « hand and and MIKE SER 
faced with the custome? anting the 
set in a hurry, I mad ! 
unit using a width coil ha vy an age 
winding. The Merit MWC-1 was perfect 
6SN7-GT 9 upt 
oo PCAC 
FROM mom Mypt T 270K 
>——-2\ Ag+ + 
HORIZ 470K | :: 
SYNC | y 
DIS 6 Tf ; | $ . " Vi+ 
4 var 
With the several windings and tap 
99 North 11th Street, Brooklyn 11, N.Y available, there are many a of ¢ 
largest manufacturer of cabinets and kits for hi fi necting them to get the Rit " , 
, . of inductance. Fig. 2) she 
width coil was connected 
results as a replacement fe ( 
Qualil —— 
aatily, 3. —< 
-GT >, =; 4 
| — 47 
Hyle and T3'c 
| > 
+ + ~<a fS were uw 
Beaul i3ie"" 
cau Y La Sis 
+: earns 2 _ T 39 Nene Re 
, 4 4 ~ por - L ——_—_—_—_—_o—___» 
‘ 
lator coil. Th done, it wa ’ 
ter of adjusting the circuit on f) enc) ; 
using the slug in the width ce No ~ + f 
other change were nec ar) The —_ 7 
were no mechanical difficultic ince the ! 
replacement is about the same € al " 


COMMUNICATIONS RECEIVER | “WNESTIC 7P420 aon-agel || 7 — 











If the 50B5 in this receiver is ¢ , g 4 
e Six bands; .54 to 31 mc., AM, CW, MCW (FS the tubes will frequentl\ burn out " ~ 
anegneind When this appears to be the troub re 
@ Accurate main tuning with full elect. bandspread ge Ai gan : sited. 
le Ferrite transformer, 75 ohm unbal. to bal. input place the 50B5. The heater voltage |. 
@ One microvolt sensitivity on hf bands should be checked to see if they ar S . { + 
@ Image ratio; better than 60 db normal after a good tube has beer if cI 
@ New Audio Selectivity design with variable placed in the receiver.—E. MW. Prec & 
bandwidth, enridge In| Fill in coupon and 
@ 110 VAC 50/60 cy. appr. 90 Watts | find out how ATLAS 
PHILCO €1908 RADIO proves that better 
Complete Receiver $395 ner If a howl is heard after a defective know-how can pro- 
Matching spkr $16.00 oubinek teuadiinn ae ae . A “ zs a peat aN duce better products 
WRITE FOR BULLETIN N-I79 navienn oe plate Pets aad Re 8 ; ay t} se SS at lower cost to you 
é ' : : a= Depend on world- 







ae s 
| transformer primary. 


; f ATLAS — the 
“The TECHNICAL If full volume produces excessive dis- ™ prnoth quality line 
MATERIEL tortion, with normal sound at average 
CORPORATION volume, the output transformer may be 


IN CANADA: defective. This can be checked by meas- 
TMC Canada, LTD. MAMARONECK, uring the voltage at the plate of the 
OTTAWA, ONTARIO NEW YORK bays. i “oe : i : sea 
7C5’s. There will be equal voltages at 


with specialist know- 
how since 1930 


ATLAS SOUND Corp. 


& New York 
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FACTORY s YOU - 


MANHATTAN 253-43 


Mccann -BUILT CABINETS § 


3 LEADING 1956 STYLES 
WESTCHESTER 5§§.70 


RY ¢t 


GEM $35.91 


GEM 


a... ‘ble 
f 


or 
ture tube 


$59.54 














nessa ete 
eter eee sts 
4 e+ - *,"* 
24 one BOOK > 
a picture tube 7 = 
\ 4-25" W-26" 0-22 H-41" W-26" 0-25 $79.22 H-39° W-25" 0 » ) 


DUMONT OR THOMAS PICTURE TUBES 


BRAND NEW in Factory Sealed Cartons — With a Full Year Guarantee 


1722082266] 2] ern$32-21| 24 28084899) 27 e874. 
TUBULAR CONDENSERS—35°C FLYBACK TRANSFORMER 














! Li 
5e 


$4.86 


hs | = 100 t8 COSINE DEFLECTION YOKE 

0 mid 150v | nfd —450v > 

| : = : : , = xe | ; f 7) 
MICA & CERAMIC CONDENSERS 


(saat 3 56. 5 18KV FLYBACK TRANSF. 
| =4 


CARBON RESISTORS 








Value 











; COSINE DEFLECTION YOKE 

2 WATT, 5%... .Se 4¢ 20%....36 
t WATT, 5%... .é6 5c 20%....4¢ (" $5.98 

2 WATT, 5%....%€ 7c 20 Se 
SELENIUM RECTIFIERS PM SPEAKERS <> -» 
Brand New Factory Guaranteed Stock 
65 - . .2.46 250 . .°1.08 1 oz. mag. on 3” to 6", heavier mag. on 8” & 12” 
75 v7 ae 300 .) Be werrrre S .98 a $1.58 
100 ae 350 » /.~ > 2 eee ete Oe ee wae 2.64 
150 74 450 > o WER OS cecce. 1.29 we -#erws 4.67 








Licensed by RCA, Complete with 
Tubes, Ready to plug in and play 


;—REGAL RADIOS 
At Less Than 1/2 List Price 


5 Tubes 


a - 
- oe" 
xu 


oo eae 97 ee 14”  . 


* Colors are Walr y and 
color, we will ser nd ‘ e col ‘Catalog bonis all ‘Model REGAL RADIOS, on oe 


Model 


471 


5 Tubes 


+1877 


on, 


Model =271 


3-Way Portable 





% 
slashe od 4 6 99 
- 


a 


fe 























SPECIAL TV PUBLICATIONS 




















ks LIFE-SIZE TV INSTRUCTIONS $] 25 
TV CONVERSION MANUAL o con BOG 
) TV CONVERSION MANUAL 50¢ 
HINTS FOR BETTER PERFORMANCE 50¢ 
8 CASCODE MANUAL 5¢ | 
AGC. STEP-BY STEP INSTRUCTIONS 25¢ pi 











4 Seer Kit for 24”, 27” or 
‘heeeenanene 











FREE CATALOG mailed on request 
b 4 


SUPER DE LUXE 
31-TUBE 
#630 TV CHASSIS 


+630 SUPER DELUXE 31-TUBE TV KIT 


OPERATES 16” to 21" PICTURE TUBES @ 
RCA 





@ FULL amc RANOW TH © 
c TUNER @ COSINE DEFLECT N YOKE e 
ER POWER TRANSFORMER @ KEYED AC‘ 
SPEAKER e sis 


SET of P 


Aaoemese ING INSTR 


Slashed to $99. 99 

110-* ) 

/630pe Luxe TY CHASSIS, 
COMPLETE READY TO PLUG IN AND P Y 


\ Slashed $4 42-27 
(‘am ® TECHMASTER~ 


Similar KIT for 24” or 27° CRT S 
slashed to 











COMPLETE LINE AT SPECIAL PRICES 
Catalog mailed on request j 


yy, 





git, Brooks. CASCODN $1537) 
: 21” WV earns KIT 


of Wan > 


MANUAL 


Ges= CASCODE TUNER. 





Make TV RE- | 


CEIVER + » 21” or any 70° Picture Tube. | 
COMPLETE SET OF ESSENTIAL PARTS 
of Todd 70 COSINE DEFLECTION 


af 

YOKE. a TODD HV FLYBACK TRANSFORMER, | 
FOCALIZER, 20KV FILTER, DRIVE TRIMMER 
LINEARITY COIL, CONDENSERS, RESISTORS. | 


BE cn os 
3 5. J 


BRACKETS, 


Your 
price 





Picture Tube 
MOUNTING 








PULSE KEYED AGC xIT =) 


ake tv "RECEIVER 


COMPLETE SET OF PARTS $9. 9 | 





BROOKS RADIO & TV CORP., 84 Vesey St., oept.a, New York 7,N.Y. 
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— i ANS = eames ; 
TECHNOTES (Continued) 


normal volume levels, slightly different 


at high volume levels, L jl "Brigg C-D features the —_——~ 


PICTURE FLUTTER . — oo 


A common cathode lead impedance in -- 
1 combined first audio and age circuit NEW COMPLETE line 
often produces picture flutter. A typical 

circuit (Emerson 120166-D) is shown it 


Pie 15 Pie 2 shows the eauivalent cir QF Communication 
Vibrators 









GAVE —_To AUDIO OUTPUT 








and capacitance. A voltage is developed | 
ross tl impedance and impressed on 

the age line, regardle of the amount 

of age filtering. Thus, the age voltag 





will vary with sound volume, causing 
the gain of the rf amplifier to vary at that 
the audio rate and the picture to flutter. 





Here is everything needed 




















; <a for compl te service on ~ a ————— 
3 | communication vibrator 
I rae Ten Types Prov de Complete Replacement for 
replacements! Engineered ORIGINAL Communication Equipment | 

2 = . . a . . . 

i iene cal Die neil he wiltinin to rigid U.S. Gov't New No. Old No. 
cold solder joint that creates a high- specifications, these new Pe Cem — 
resistance path in the cathode circuit. C-D Vibrators outlast 5715 6715 5 
Sometimes it is merely a very long lead s7168 6718 5518 
that can easily be ahovtonod Oo; supple- them all... out-perform S721 6721 mn | 
mented with a braid from the cathod others and give you no ous > 
terminal to ground. To check, turn the the RIGHT vibrator for s8os 6805 5605 
volume on full and watch for this effect. Dae . S820 6820 62( 

yey gg “ere EACH application! se21 6821 621 | 

5822 6822 622 
RCA TELEVISION SETS =an6 ee26 * 

To improve sound and picture gain in ie ' 
the early RCA _  split-sound receivers —_ - — 
change the first and second picture if | _ : 
cathode resistors from the original 120 | C l-D b | Vy b t 
ohms to 80 ohms. This modification is orne U ler ra ors 
especially helpful in fringe areas. Also wistnig lattices mote : ‘ 
move the sound takeoff on trap T103 up v ; brane: 
two turns on the coil. This provides ad- SUBSIDIAF 
ditional 21-me sound signal for the if 
amplifier. Realign the set after this pile siialoes 
change.—W. S. Ross 


RCA 21-INCH COLOR TY SUBSCRIBERS eee 


In the 21-CT-661U and 21-CT-662U 
receivers color edges may be improved 
by a change in the 6AZ8 bandpass am- 


plifier stage. Resistor R232 (Fig. 1) 


If you're moving, please don't forget to send us your old address as it 
appears on the address label of your current copy of the magazine, 
including the numbers shown beside your name, as well as your new 


clei tee clean the a OE ale Bh, address. If we receive this information before the 20th of the month, 

watt unit. The bandpass and first video you will continue getting the magazine without interruption. Your co- 
| amplifiers should then be realigned to operation will be most helpful and greatly appreciated 

give the response curve in Fig. 2. We, too, have a new address: 


A further change was made in the 


bandpass amplifier to make its bias Subscription Department 


track better with changes in burst level 
This is desirable in areas where botl RADIO-ELECTRONICS 
strong and weak signals are encoun 154 West 14 St. 

tered. Disconnect pin 2, the screen grid 


of the bandpass amplifier, from ter- New York 11, N. Y. 
minal A of T113, the bandpass trans- 
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& }\ House Current Anywhere 


JUST PLUG INTO 


- TERADO . , CIGAR LIGHTER wil a TO BURST KEYER & DEMOC 
wittravLiectric: Sfse etc 
CONVERTERS — | _ oe ete te 


AND YOU 
CAN USE 
“101” USES—No need to leave appliances for work or pleas- 
ure behind. Take them along. Use them on business trips, 
camping, at the cabin, hunting, etc. Just plug Trav-Electric 
into cigar lighter on dash. Plug appliances into Trav-Electric. 












That is all! = 
6 MODELS —for both 6 and 12 volt batteries. All models 2 9G ayie., Electric 
change battery current to 110 volt A.C. 60 cycle, same "fm, <4 Shaver 
as at home. Sizes 2” x 2” x 3%” to 4” x 5” x 6”. Sat k } 
Capacities: 10 to 125 watts. Fully guaranteed. List ae Im 
prices: from only $11.95 to $54.95. Yo 
See your Jobber Salesman, or write for name of nearest peed = my af aa 
Jobber. 4 y 
: Kee 
; r Small 
Pe Electric 
Drill 








~*~ ' N | 2. a 
r— T » rf — A % lat 
a nana r A... Sou) es Soldering —F 7 nal 2, yy nal A of T11 . 
oS ; i 24 > and R218 


> = Iron ) a 




















al : 2217 
<2 V4 j : y i ; 
‘ bite — MAG OXV-CO tO 45 RP 
Dictating Machine Heating Pad Phonograph Hand Vac. = ot \\ \ . \RO 45 RPM 
TERADO COMPANY [eeenetasena ne 
50 Wingold Ave., Toronto 28. Ont be repaired easily 
Mfrs. of Electronic Equipment Since 1927 Export Sales Division: Scheel International, cedure for checking 


Inc., 4237 N. Lincoln Ave., Chicago 18, 
1057 Raymond Ave., St. Paul 14, Minn. iil., U. S. A. —Cable Address—Harscheel 1. Remove the ret 








; A =) 
ix \* L 
by <a 
yh WORLD’S RADIO TUBES . 
, * Radio Tubes Vade Mecum SPRIN _— 
{ ty Characteristics u 8 
a C m ' . 

- £4. “ tion of the adapter 
any tube n seconds. Base connectio spring (see diagram) 
section $5.0 lose the brass shi 

} center shaft 
em WORLD’S EQUIVALENT TUBES ® Remove the tw 
; Equivalent Tubes Vade Mecum top and center 
All replacement tubes for a given — . } r 
s 6 type, both exact and near-equivalents are accessible fro 
7 —. . ’ (with points f differer t / center section 
44 oJ Sauter tuhue at 7 mations on 3. While holding the 
hitary bes / 3 with com . 
» * ger - mercial equivalents Over 43,900 tically, lift the toy 
comparisons! $5.00 30 as not to disturt 
. * ‘ e lastic helve 
ee WORLD’S TELEVISION TUBES the plastic shely 
4 ys A Television Tubes Vade Mecum & Loosen the ¢ 


Characteristics of all TV picture, C.R clean the record 
and special purpose tubes. A “must” 


for all specialists. $5.00 


carbon tet so they 
will slide easily. (Se 
than carbon tet are 
used. Editor) 

5. Make sure bot! 
place, tighten the 
there is no play in th 
ind then back off 


“That third guy’ He’s the 
serviceman carrying the 


JENSEN NEEDLE!” 


6. Reassemble the 







BUY FROM YOUR DISTRIBUTOR ] 
BAdd 10% on direct mail orders to 
EDITORS and ENGINEERS, Ltd. 


Summerland 3, California 


the reverse orde1 
structions. Mag 
Letter 
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Ty 





buy 
VOKAR 

the original- 
) equipment 


VIBRATOR 





T9TS 


Leading manufacturers of 


original -equipment auto - radios 
specify Vokar vibrators as com- 
ponents for installation on the 
production-line. Why? They re 
sure Vokar quality never varies 
—will always contribute to top 
performance demanded of to- 
day's radios. 


You too can depend on Vokar 
vibrators—for sure starts, longer 
life, silent operation. For all 
replacement jobs, buy Vokar 
Imperial or Quality Brand vibra- 
tors to be sure of satisfied 


customers 


Now is the time to stock up on 
12-volt vibrators—ONLY TWO 
VOKAR IMPERIALS ARI 
NEEDED TO FILL ALI 
REPLACEMENTS! 


VOKAR—preferred by 
leading monvufocturers of 







auto-radios 


OKAR 


VOKAR CORPORATION 
DEXTER 2. MICHIGAN 


MAY, 1956 











tr 


This Homa size... 


OY one \Voine ajze... 


& 





VIDEO PEAKING 


Some powet re 


el h indu e fi p 
Cv amp fie na il¢ I 
noninducti ! ‘ 
eaking c rr} i ft 3 
10 ind 2U-watt ‘ 1) OO 
6,000 ohn I have 
Ohmite B vn D ( 
eamplifier ! ~ 
CP i? " 
il I I ! ! 
20-watt IR¢ e 21D 
for 1625’ etle CP SABI 
y inotne 
t ime t I i! 
150-ke square wave we . 
hectic cvsinles the 
may have too muc! na tance \ Ut 
ina 1) } ’ ~S 
a NEW 
rang badly when hit by 
and would have caused oscillat 


feedback amplifie A. H.. Fa 
FILTER CAPACITORS 


A defective filter cap: 
pected Ww heneve ra radio ot i \ recelvel 
has loud hum. The usual method fo 
locating the bad unit is to place a test 


American ‘“‘501”"’ 
Series Microphones 


Lightweight, rugged, easy to handle... 
true-to-life in fidelity of ce pickup. 
The new American ‘'501" Series pre- 
sents a complete fine of dynamic or 


filter capacitor across each unit in 
set, one at a time. When the hum 1 
eliminated, the bad capacitor has been 
found. 

Instead of placing a test capacitor The attractive styling is completely 
functional . . . the gently curved case 


carbon hand microphones to improve 
all types of voice con nications 


directly across each suspected unit, we 


use a testing aid that includes a 40-yf fits easily into the hand, Positive opera- 
capacitor and 4,700- or 5,000 ohm resis- tion under a cc litions is provided 
tor with a cutout switch as in diagram by a specially designed cantilever 
The unit is placed across the suspected switch. The case made of die cast 
capacitor with the switch oper The aluminum to assure durability anc 
resistor limit the charging current minimum weight 
T 
o o + 


There's a model! for every need: 


9+ 
+ 
. 


® Mobile 


40 48 450V Communications 
o— — ® Police 
into the test capacitor and eliminates *® Ship-to-Shore 
costly burnout of pilot light and © Aircraft ty 
rectifier tube in ac—de receivers. Afte1 © Amateur 4 
a second or two, when the capacitor 
almost fully charged, the switch is To be he i ferstood 
closed. Another advantage of using start wit A n Mi- 
this testing aid is that the suspected rophone. Writ nplete 
unit is usually not disturbed by tl Jetails a to- 
test. This avoids the annoying expe aon , 


rience of temporarily healing an inte? 


mittent capacitor which then is difficult \ EVES ¢ f VISION 
to locate until it becomes defective \ iJ 
ELGIN NATIONAL WATCH COMPANY 


again.—G. Sabin 


HANDY BENCH “TOOL” 
A very handy item for the radio-TV 
service bench can be picked up for 


k Calif 
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PRE-SUMMER SALE! 


ELECTRONICS—OPTICS—TOOLS 
FREE! ANY ITEM PRICED $1 OR LESS 
q WITH ANY $10 ORDER! 


World Famous "KIT KING" Kits 


PRINTED CIRCUITS 50 CERAMIC CONDENS- 
iT t ERS 


$1 . $1 


30 oIsc CERAMICS 


TEN HI-FI KNOBS 
$1 
$1 100 COIL FORMS 
12 AC DC LINE CORDS $1 


50 INDUCTORS 


$1 


30 ASSORTED BULBS 
$1 


$1 60 TUBULAR CONDENS 
ERS 


60 KNOBS . $1 


DIODES 


$1 


3 CRYSTAL 
$1 


175 ft. HOOKUP WIRE 


$1 


12 VOLUME CONTROLS 


4 SILICON DIODES 
40 MOLDED CONDENS- 
ERs ~ ? 


$1 0 $1 


G-& PREAMP KIT 8 NUTDRIVER KIT 


$1 $1 


150 RADIO PARTS 200% HARDWARE 


$1 $1 
60 TERMINAL STRIPS 

$1 
15 ROTARY SWITCHES 
; a 
$1 


10 PANEL SWITCHES 


25 TUBE SOCKETS 


ee | 


60 MICA CONDENSERS “ 


$1 


20 WIREWOUND « $1 
20 PRECISION RESIST- 
ORS 


$1 : : $1 


by NSTRUMEN 
ELECTROLYTICS s $s nd tT 
$1 x 


20 
KNOBS 


w set 

60 CARBON RESIST . 

orRS 8 TUBULAR ELECTRO 
LYTICS f 


$1 $1 





Other Sale Items 


NEW 82™ SUN BATTERY 
$1.50 





NEW SUN BATTERY HANDBOOK 


$1.50 
$8.88 
$3.99 
$11.88 


3 POLISHER-SANDER KIT $1 09 


SUN POWERED TRANSISTOR RADIO 
12 RCA HI-FIDELITY SPEAKER 


FAIRCHILD 14 ELECTRIC DRILL 


FREE! BIG BARGAIN FLYER! 





nn c k it t Retur tire ad with 
HOW TO k or MO. I # : na May, Aaa 
ORDER t c.o0.0 er 25 jown, Rated 
N 

Street 

City Zone State 

Enclosed $ for kits: $ for postage 


oht ron ~. ate} i; tes 





Chelsea 50, Mass. 


rett Avenue 


28 Gardener Street 


Visit Our Showroor 
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TRY THIS ONE (Continued) 
practically nothing from any iron works 
or dealer in structural teel materials. 
I have found that short lengths of steel 
I-beam are useful for many purposes 
in the shop. Mine are 4-inch lengths of 
material 14 inch thick and 3 inches 
wide with 11-inch leg channels. I use 
them for propping up awkward chas 
for weighting reglu peaker cones, 
as soldering-iron rests, temporary 
bookends and as an for light rivet 
ing and hammet 

I ) ke I I 
1 Cal ror t n 
nd sprayet ne Vit! \ 
lon I’ve sé 
for the pa | 
unit that I |} ( | 
only tool n tl } ‘ 


CHECKING 3-WAY SETS 


t t ary 





to kK ‘ Vay 

on at line t I Be 

low irrent 

tester will S¢ I 
viding isolatior 


vent shock ha 
Many tube te 


tha can be replaced ! tvpe 
receptacle. The current taker 
100- to 117 
transformer with 
series with on 
against shorts. O1 tne types of tube 
testers a simple adapt ng or f 
the tube socket 
the connections set p as for the 117- 
volt tube. 

sy adjusting the 
voltage can be rais¢ owered. A 
set that ha a ba 
rectifier oO othe) 
detected because 
when the voltage vere ( ,. 
Oherto 


MODIFYING VTVM FILTER 


Fred ibed 


if er, to r¢ hen 
aligning AM 

vest ; nectine t +, ¢ the 
€ I i I 
Heathl i I I 

5 FRO ETER RECT 002 Tr T6 
FEEDBACK FROM ME ties + GATS 

6AU6 

TO ARM OF _'ME 05 > = é 
tt 3 , 

PUT <e 
ATTENUATOR 


n ae) 
“er aves” Tl M 470K f+ 
JACK FOR FILTER t- 1) SADA HAA 


40a ALI® CONT 
meter there is a feedback p from the 
output of the second a 11 stage to 
the cathode of the first Thus the filter 
will be inside the loo; ind it selec- 


tivity will be flattened 







1 


Quickly locates 


{@tco---- 
Tube 


md 


“TOUGH DOGS” 


#akage Checker 
Model LC-2 





—_—_) 1 oo oe ee ee 


Dealer Net i 


@ 519%) 


& nplete v 





“Two Testers In One™ 
Now—checks 70 critical tube types 
@ Quickly locate 





cathode or heater ¢ 
ona grid K 
Circuits 

e Or ¢ t 
. + 





rs! 


INSTRUMENTS 


COMPANY 
ADDISON, ILL. 


Mig by 


SERVICE 


171 OFFICIAL ROAD «6 







Joe 
Serviceman 
says: 


QUIETROLE 


TRADE MARK REG us 


the o jina ubr 
— ng nc y nirale« 


more than the cheaps 





imitations 
assures y gre geftir 
the best 

INSIST ON QUIETROLE 


THE CHOICE OF 
BETTER SERVICE DEALERS 
e%e EVERYWHERE 


manufactured by 


QUIETROLE 


, COMPANY 
Spartanburg, South Carolina 


RADIO-ELECTRON 











(Continued) 


ot yield its designed 


perform- 


«Al 

In my opinion, the best place to con- 
nect such a filter in the Heathkit vtvm 

in the grid circuit of the 6AU6 first 

oO Stag i hown in the dlagram., 
Here he fi rs out of the feedback 
oop and w how its full selectivity. 
The 1l-megohm resistor in series with 
the rid circuit prevent hunting of 
the ter by the low resistances of the 
divider chain on the higher voltag 
ranges or by a low-impedance source on 
the hivhet voltage range D ic to the 


6AU6 


( hange I! 


input if the 
there will be but little 


Impedance ¢ 











Abe, 
calibration for normal operation. Thi 
can be ea ily compensated by the eali- 
bration pot.—Charle Edwin Cohn 
VERTICAL SYNC TRACER 
When it is inconvenient to use a 
pe for tracing vertical sync-pulse 
bles, tl handy little gadget, made 
n a pall of headphone ind 
tra test pro can tan \ 1 in good 
id. The ketch i ( ex! natorvy 
ne lead of the headphone es to the 
rod itself vhile the otne! ¢ o€ 
hee I imi I 
nd the har Tr} wi e | ne 
ner € Vrap} \ I plasti 
! tape for fet I e. Only 
‘ ce nect I ! to the 
nder test } I le i 
*) 
< ~ — 
4 = .- > 
A v Mv 
Wha N 
ng the reuit. The return is through 
May ¢ pacitance 
When the probe t hed t in « 
put portion of a functioni vertical 
) ito! a distinctive 60-cycle click 
thumy vill be hear tl frequency 
which hould vary the hold cor 
manly} ite 
In those sets which ha 1 norn 
? er and picture but w not int 
t \ of n ndicated 
It i e Case th it we can use tl 
tool to yood advant: Start at the 
point of sync take-o ff, aaa it be the 
video detector or the last video if stage. 
\t this point you should be able 
hear a decided click or thump of the 
yvne pulse so long as the blanking bar 
ippears on the picture. Then touch th 


all tubes, capaci 


nputs and outputs of 
t re tors down through the syn 
eparator, the syne amplifiers, and clip 
pers, even the integrator until you find 
points between which the pulse dis- 
ippeal 
Just one word of caution. Often you 
ll find a syne pulse on both sides of 
a blocking transformer when the fact 


is that the coupling coil is open. You 
an check to see if the click i yn 
or generated pulse by twiddling the 
hold control. If generated, the fre- 
quency will vary. Many times, as you 
follow the syne pulse through the chain, 

does not disappear, but becomes 

aker, due to a faulty tube or compo- 


nent.—AH. L. Matsinge) END 
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DOUBLE 
YOUR 
PLAYING 
TIME 


Double - Play 
a the newest of the 
x\ irish Ferro- 
a We Sheen process 
premium tapes is made on 
DuPont's strong, tough, 
miracle film—Mylar. A 7” 
reel gives you 2 hours of 
continuous recording at 
3% ips (4 hours dual 
track). Recommended for 
all applications requiring 





long, uninterrupted opera- 

tion and where tape ; 

tension is not excessive : 
‘ 
’ 
: 
’ 





WITH #8 
irish 


/ 
/ 
NEW 
BRAND 


Double- Play 


RECORDING TAPE 





One 7" Reel of New irish Zowsh/e Play Tape 
Has As Much Playing Time — 2400 Feet — 
As Two 7" Reels of Ordinary Tape! 


Bi 2400’ on standard 7” ree $7.50 Hi-Fi Net 


: If not available at your deale t from 
ORRADIO INDUSTRIES, INC. 
Opelika 1, Alabama 
Manufacturer 


World’s Largest Exclusive Magn etic Tape 


Export: Morhan Ext 
Canada: Atlas Rad 





DeRO 





the LATEST in 


electronic equipment 











Personna-Tone EXTENSION SPEAKER 








ADIOL 
SERVICE LIBRARY 


H juality s 1 hat de TV 
listenir ixfi speak Selector itch 
and volume control TV set. Per m= HERE IS LATE INFORMATION INA 
Se ee HANDY FORM FOR TELEVISION AND RADIO 
Complete with cath net, 96.97 REPAIRMEN, SERVICEMEN AND STUDENTS 
LUDELS T.V. RADIO 
All Purpose — JUVENATOR SERVICE LIBRARY— 
itor replaces all é ) 
YY inive “r wire f use & 
parallel filamer et t nt 
and ele et Re 





static ac 
lia ind contrast to 


DeRO-JUVENATOR CRT BOCSTER 


New design—compact e- pier ° 
ti No loose « 1s weights 
Model Pil | for paralle 1 fiame ts 

RS-1 w series filaments—i 

cluding electrostat et, 90 


Dual-Tone VOLUME CONTROL 


f, 
model Wy 





INCLUDES TRANSISTORS 





— 
7 


. &F adio or TV sound extension, Two ASK TO SEE IT! 
volume trol switche e for each iT WILL PAY TO KNOW— 
~ speaker. Volume of either speaker ad- Con- 
. 7) justs to any level independently. Ample a) 
able for all party 
car et, $2.35 


Remo-Tone SWITCH a 


Three-positio switct Selects eit 
speaker or both. Silver nated itd 
cor fing ontacts Ready fo 


stallations : 
et $1. 17 


Instructions 


Determine instantly 
it fault wher 








Pic-Test CRT TESTER 





mS oh 
2 VOLUMES 


Get this Information 
for Yourself. 


7 DAY TEST—PAY ONLY $1 A Month 


if pix tube or set 
set won't work 
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SUPREME RADIO MANUALS FOR PREVIOUS YEARS 
NEW MANUAL supreme . 
19 66 weal 1956 : 83 
leer elevision r 
types | diagrams, ts, alignmen NO-RISK TRIAL ORDER COUPON 
$50 | swallent cost. Send no-risk trio! £ SYPREME PUBLICATIONS, 1760 Balsam, Highland Park, IL 








Radio Diagram Manuals {It Rad 
TELEVISION SERVICING COURSE 1956 Radio Manual, $2.50 iy 
Let e i ry rvicing \ ) Rad M val ly 1956 Televis $ 
; sais - Additional 1955 TV, $ E 55 TV, $3 
annual init a9 y $3 
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what you want... 
when you want it with 


ERIE_. 


Sas : 
« 89% 


01 RES 


ree ‘i, 


HERE’S WHAT YOU GET 


C) 100 High Stability ERIE Disc 


or Tubular Ceramicons 
18 Popular Values 


Handy, Convenient 18 Section 
Plastic Storage Case 


Exceptional Value 


ORDER NOW 
From Your 
ERIE 
DISTRIBUTOR 


replace 
repair 
resell with 


ae 


For ail your phono cartridge replace- 
ments use a Ronette .. . regardless 
of make or model. 

Ronette high compliance, low inter- 
modulation distortion and full fre- 
quency response is your assurance 
of a gratified customer. And the new 
universal mounting bracket makes 
installation quick and easy. 
Available in high or low output, 
turnover or single needle models. 





or write for 
address. 


See your parts distributor, 
his name and 


<Sronétte 


ACOUSTICAL CORP. 


135 Front St., New York 5, N. Y. 
BOwling Green 9-0380 


PARTS SHOW-ROOM 609-A 
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© =HERE’S WHAT YOU SAVE 
oo REGULAR PRICE 

o 100 ERIE Disc or 

* Tubular Ceramicons .. .. $15.00 
’ 18 Section Plastic Case 1.75 
. Total Value $16.75 
@® YOU PAY $10.65 
bad You SAVE $ 6.10 


ERIE ELECTRONICS DISTRIBUTOR DIVISION 


ERIE RESISTOR CORPORATION 
Moin Offices: ERIE, PA. 
LONDON, ENGLAND - TRENTON, ONTARIO 


GOOD THINGS 


Factores ERIE, PA. + 





COME IN SMALL 
PACKAGES!! 







aa. 
ARKAY MODEL PR-3 
Amazing Miniature Radio 


eaturing a superheterodyne 
circuit and hearing aid type 
ear piece, this radio kit, which 
has set the industry talking 
receives the full AM band. 3 tube circuit brings 
in all stations clear as a bel! and its plastic case 
measures only 544” x 344” x 1” as small as a 
pocket book. 

$12.95 


ARKAY MODEL M-853 
Measures AC-DC voltages f 
0 to 2500 volts in 5 rang 
and OC current ranges fr 
Ot 02 50 MA in 2 ranges Tt 
accurate easily read pocket 


instr ument iS ver satiie 


highly stable. A must for y 


— purpose $9. 95 
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OTHER KITS 


IN THE ARKAY LINE 


* Television Kits 

eTesting Equipment © Phonographs 
e Audio Amplifiers «Geiger Counters 
» Experimented, ‘a * Radios 


utor for these wondertul hits 


e specia FREE Radio Kits 
alers Yo cOpy w be 
0 ob gate on Write to 


Radio rat Inc., Dept.R 2 
120 Cedar Street New York 
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SYNCING BAR GENERATO 


Althoug 
widely 
results. 


1956 


used, 


Designed fo1 


1 na ’ tact t; hon 


itv and ¢ Ve ence r 








GROUNDED-GRID MODULATOR 


h 


NOVEL VHF ANTENNA 


The tri-delta (three-element delta tion with tl 
matched) 2-meter parasitic array i it is use ( 
described here. See Fig. 1. It has a sion of vert 

iin of nearly 8 db ar may be fe in be turr 
either with 300-ohm ribbon or 50-75 polarizatic 


<0 > 4 
I This modification wi or} \ 
for other generators; howeve ditfere 
minor modification of the eneratol capacitors may be necessary. When tl} 
will give excellent synchronization syne leads are connected directly t I ( 
that the receiver checks can be made deflection circuits, be sure that tl 
without having to reset the horizonta voltage rating of the capacitor 
hold control continuously ifficient to prevent breakdow1 tl r 
This modification i hown in heavy high-voltage ilse which can be as itput 
lines on the diagram for the Heathkit hich as 2.000 volts.—He 4. Ka 


Sometimes a simple wide-band modu for the carrier frequency by the series- ® ED FOR 
lator is needed for a signal generator tuned trap . el 
or a low-powered  transmitte? \ Fig. 2 shows a similar arrangement A) 
grounded-grid amplifier may be easily ising a cathode follower driver direct 
converted into a high-frequency mod coupled to the rounded-gri iodulat é SSR 
lator that handles frequencies ranging In all cases, L and C are selects t 
from near de to high iz he video tune to the rf carrier.—/. F. Ba y and 15 other features in model 
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HT- 30 at only $495.00 











Comm 


¢ 
Conset 





reception and rans! 
] . } ‘ 
iliyv polarized ivnalis ] 
its side f horizontal Hi f 
ovides an essentially flat a icfa el 5 
HICAG NOIS 


137 













= Electronics 0¢ 


TELEVISION 


=Radio-Color TV 
TRAIN IN THE GREAT SHOPS OF 





Veterans and Non-Veterans—! 
NOV 


Finance Plan 
i ! 


FREE BOOK ‘ 


RW KE f 
t e #99 


RF 
CHICAGO, Dept. 56-81H 


A TECHNICAL TRADE INSTITUTE OPERATED 
NOT FO »ROFIT 


500 S. PAULINA St 


r 
| 
| 


_ 
Ww 
foe) 


OLDEST, BEST EQUIPPED 
SCHOOL OF ITS KIND IN U.S. 


ELECTRICITY © TELEVISION @ RADIO © REFRIGERATION © ELECTRONICS 


 cdeahenetaaniaeseienstentanteeatenetedestetentanten 

| B. W. COOKE, Pres., COYNE ELECTRICAL School 
500 S. Paulina St., Chicago 12, Ill., Dept. 56-81H 

| < ikFhRkeE Bows t I 

| rEeLI ISION-RADIO 

l LE ITY-ELECTRONICS 
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yA EE Abed edeeeeduesctsaadocneeeuenns 

: | STATI 


ELECTRICITY 





FIELD 
TECHNICIANS 


Re Broaden the scope 
of your career with Bendix Radio! 


@ Professional status 


@ The prestige of representing 
the leader in its field. 


@ Top salaries 
@ Liberal field allowances 


Re} 































METER! 


@ professional Instrument 
designed for testing a T.V. © 
ABOVE and BELOW 
chassis! 


THE VIDEO 
PROBE METER! 


Saves TWO HOURS PER 
DAY when used in shop for 
under chassis work 





Dealers 
i, Net Price 


L, 
ren $31.50 





1.f 
EXCELLENT FOR TRACING 
COLOR T.V. ¢ 
ADDITIONAL FEATURES 
Voltmeter, 0-SOOV Do 20,000 Ohms /voit. 


AND COMPARING 
ITs 


If rd r t t 
f , ‘ ‘ ‘ 


DEALEK & Rt E 


IMMEDIATE TION 
Research Inventions & Manufacturing Co. 
617 F St., N. W., Washington 1, D. C 
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ASK FOR SPRAGUE BY 
CATALOG NUMBER 
Know what you're getting . . . get 
exactly what you want. Don't be 
vague . . . insist on Sprague. Use 
complete radio-TV service catalog 
C-610. Write Sprague Products 
Company. 8! Marshall Street. 
North Adams. Massachusetts. 


DON’T JUST SAY 
CAPACITORS : 


SAY 


WORLD'S LARGEST CAPACITOR MANUFACTURER 








Haare REGISTERED PATENT 
PATENT INFORMATION ATTORNEY 

8 k 4 
INVENTORS RECORD US PAT OFF 1922-1929 


GUSTAVE MILLER Patent Attorney & Ads 


NER BUIL of NG 
WASHINGTON 4. B PATENT LAWYER 





Interested in Hi-Fi? 


Want to Get Ahead 
in Servicing? 





details about 
and Hi- 


| Write 
| the Gernsback Technicians’ 
| Fi Library Plans. 


for complete 


Gernsback Library Inc. 
154 W. 14th Street 
New York 11, N.Y. 



















SERVICEMEN 
WHO PUT PRIDE 
IN THEIR WORK 
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j05 Addison Street « Chicago 18, Illinois 
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Univ ty Spe a 1 24” 
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Re ° SPECIAL | 
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Get Our F Buy HiF 
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i ¥ 8s | 
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RADIO-ELECTRONIC CIRCU 


hot, it is unbalanced and t 


be replaced. Fortunately, 


KARLSON 


ULTRA-FIDELITY 


Seal of Achievement 


percentage of them 









unbalanced 





ENCLOSURES When installing a 6A 

The Karlson Enclosure represents a major E pata eat t ry 

achievement in acoustic cabinetry. Fully engi- won ‘a pecs a 

neered in every detail, its frequency re- we - in Fig. 2. A potent 

sponse, radiation pn ase transient 3 

fidelity, and tona integration are without # + + 

equal in the entire field of Audio. Even % _— 

though this cabinet is small in size, and deli- Pe 

cately styled to fit any decor, this amazing % f 

unit is capable of outperforming even a 30 +o S++ + 

horn. Its coms e versatility and tonal bal- , << 
make the Karlson Enc Osure the final r $ $ 3. 
site for those wi © must have the finest “ T 


DEPT. T 
1610 Neck Road * Brooklyn 29, New York ‘ 


KARLSON ASSOCIATES, INC. 3 
e 


The June issue of RADIO-ELECTRONICS 


On Sale MAY 24th 


at all better parts distributors and newsstands 


SUBSCRIPTION RATES 


One Year $3.50 Two Years $6.00 
Three Years $8.00 
RADIO-ELECTRONICS 
154 West 14th St. New York 11, N.Y. 





| SORRY | , Ww were wamped with c 


NO REPLACEMENT DUD REQUIRED 


BRAND NEW | 10BP4 $10.95 16 FP4 $18.75 


12 LP4 $12.95 16 HP4 $18.99 
famous make 1260 peg i: on ne ap 


PICTURE § | "crs = 81525 Ween sis.95 


14 BB4 $15.99 
17 BP4 $19.00 

TUBES 15 AP4 $18.99 17 GP4 $21.00 
15 DP4 $16.95 17 LP4 $18.00 

16 DP4 $18.50 17 HP4 $19.00 

DUMONT and RCA 16 GP4 $19.25 19 AP4 $23.00 
licensed 16 KP4 $17.00 20 CP4 $24.00 

One Yeor Guarantee 16 RP4 $17.00 21 ALP4A $24.00 
16 AP4 $19.99 21 EPY $24 00 
OE Seery 16 EP4 $21.75 21 FPY $24.00 


soinae: Carver F.0.B. Passaic, N. J. . . Subject to prior sole 
PRescot+ 23-0330 Write for complete tube listing. Including 
Special Purpose and Transmitter tubes 


TUBE MART *.:::' 





The Lokpet Bldg. Passaic, 











Star Performers on Your Service Team. 


Business 


Television Hardware and 
your TELCO Distributor 


BRINGING 





FAST INSTALLATION FA 
simply thread st 


Merchandising and Production ies Pitter 
RCA Tube D HH ! \ J thru ratchet bolt and oes wh te a 
$ P tighten NSTALLA J f 
Orn I ‘ prom REALLY HOLDS. ratchet 
! Nn oF t batter he iY ’ bolt design never lets go | 
ae : FITS MAST UP TC | 
a tended payment tel DIAMETER — Page> 
f chr ellit LONG LASTING zinc Los 
{ 


plated and dicromate 








Coun erc! dipped for double & eee — | 
r y ¢ weather proofing 4 
No. 9218 Katchet mount witt i i 
dha . Bee galvanized stra bs 
Winegard Co : eton. | No. 9219 Ratchet mount wit! R 
stainless steel straps - 
} ! t i € 7 
palpl r\ lé 


TELEVISION HARDWARE MFG. CO. 


Division of General Cement Mfg. Co 


919 Taylor Avenue, Rockford, Illinois 


ert T ave! 

Service Instruments Co., Ac¢ n, | 
ined I ( I " 

n ey ‘ 7“ } 

( Ipype vith «¢ r 7 } } 
may be hung or set or nte 
Brach Manufacturing Co... Newar 

\ J wa feature recently on Bob 

Considine’s “Cavalcade of P ess” TV 

how over WABD channel 5, New Yor! 

Ira Kamen, Brach’s vice president 

e ot electron rese ret 

Jerome Jerger, plant managy wert 
terviewed and evera ot tne con 
iny new product vere introduce 
National Radio Week will be c« 

brated May 13 to 19. It ponsored 

by the National Association of Radio 

& TV Broad ‘ the Radio Adve 
ing Bureau, RETMA nd the Na 

il Appliance & R o—-TV Deale 

\ 


\ ociation. 


Production and Sales 

RETMA reported that a record 7,421, 
478 TV sets were hipped to dealer 
during 1955. The a iation also re 
ported that 
transistors reached a total of 3,646,802 
inits last year, nearly three times the 
previous year’s total 
The Magnetic Recording Industry 


MAY, 1956 











FREE COPY 


TELCO 
HARDWARE 


SEE US 


BOOTH 





. TELCO 


Y |. 


590—ROOM 612 PART HOW 
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Two new Gernsback Library books teach you 


HI-FI CIRCUIT DESIGN — AND HI-Fl MAINTENANCE! 





THE COMPLETE 


GERNSBACK LIBRARY 





PAPER-COVERED EDITIONS 
Basic Audio Course. No. 66......$2.75 


Hard cover ed..... $5.00 
The V.T.V.M. No. 57. $2.50 

Hard cover ed. $4.60 
Sweep and Marker Generators. 

No. 55 : $2.50 

Hard cover ed $4.60 
Probes. No. 54 $2.50 

Hard cover ed $4.60 


Radio-Contro!l Handbook. No. 53 $2.25 
The Oscilloscope. No. 52 $2 ~ 
Hard cover ed. $4.6 
Transistors —Theory and Practice 

No. 51. $2.00 
TV Repair Techniques. No. 50....$1.50 
Radio > TV Test Instruments 

No. ; 1.5 
High- Fidelity Design, Construction, 

Measurements. No. 48..........$1.50 
Radio & TV Hints. No. 47. $1.00 
Television Technotes. No. 46....$1.50 
Radio Tube Fundamentals. 

| aaa | 
Basic Radio Course. No. 44......$2.25 
Model Control By Radio. No. 43 $1.00 
High-Fidelity Techniques. No. 42 $1.00 
Practical Disc Recording.No.39 .75 


High-Fidelity Circuit ease 
No. 56. By Normar 
and George Fletcher 
304 Pages 
This new book takes the * Nics’ populat 
guesswork out of hi-fi cir ; a long 
cuit design! Show 
how to build a 
paper! Includes t 
requested seri 
Feedback Design . 
originally appeared in il and 
RADIO-ELECTRONICS Maga s which af 
zine with additional mat e of th 
rial and detailed expla An excellent 
tions. 15 big chapters cover rvicing as 
Analysis and Design, Driv- ' DOOK lor trou 
ers and Inverters, Speake napte 
systems, Advanced tech tion, ba 
niques, Improving your | is, pickup 
amplifier, and much mot t t 
Deluxe, stamped gold leaf p 
hard cover edition only 
$5.95 De x er ed. $5.00 









$2.90 


See your distributor — or mail this coupon 
GERNSBACK LIBRARY, INC. Dept. 56 


154 West 14th Street, New York 11, N. Y ! 
| Enclosed is my remittance of $ I 
Please send me the following book I 
Hi Prices 10% higher in Canada l 
1D 39 42 43 44 45 46] 
l 47 48 49 50 51 52] 
yO 53 54 55 56 57 58 66 
Hard cover editions by mail only ! 
| 
1 52H 54H 55H 57H 58H cont 
RIt 
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I sweet i 
I 
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NEW —Best Buy in Hi Fi | SERVICEMEN! DEALERS! : 
Association, New Y 
* about 0 more rece 
in 19 than 1954 I 
AMATEURS! EXPERIMENTERS! RETMA report 
B g . Y Ki *(With purchase of $5.00 or more! ets had been shipned t 
uild-it- ur If | Valuable 353-page Base Connection the past 10 years. It 
0 se ts Book, Contains All the Latest Tubes, picture-tube sales of 89 
Easy to Use! January, 1956, com; 
ORDER NOW for January, 1955. Cor 
ft This month's specials of receiving tubes we 
NEW! SENCO LC2 grid leakage tube tester January, 1956, as ag 
wired, ready to use ‘ $24.95 1955. 
Same. kit form mplete ns? + ‘ $19.95 
ALSO 
bite paraitel CRT bcttenes. « 99 Mergers 
- Ten for 9.0 - ‘ 
: 3 speed, hi-cufpu? universal sta iriaas _ Textron American  Ine., 
sgl rd Ea. nly 2.29 Mass., acquired all o ndit 
6" 39" PM in. ta an mae 395 of General Cement Manufacturing Co 
ay for = 8.00 Rockford, Il., manufacturer of T\ 
The Famous Lille Jewel 94° iy bitcuinens tod studs bens, sc <- tennas and technical hed 
MUSIC LOVERS AMPLIFIER _ Ten for 250 | | Valiulis, president of Ger Cer 
Most popular hi-fi amplifier in its field, Complete stocks of brand name parts; will head the new Text 
featured by Life Magazine. Tung-Sol tubes, Aerovox cond.; Claro- P. R. Mallory & Co., I 
Enjoy . . . Building Your Own. — controls; — write for prices or Ind., acquired General Dry Batteri 
Most complete set of instructions. piace your order. Complete satisfac- Inc., Cleveland, Ohio, wt tw 
nae . : tion or your money refunded! ate aa & divinion : 
old only through selected distributors al as aad Sion, 
SEND COUPON FOR NAME OF DISTRIBUTORS DELTA DISTRIBUTING ers’ approval. 
IN YOUR AREA 2357 York St. Blue Island, Ill. Astron Corp., East N 
poo om oe TT ET ET ET ET ET ere ere ere 7 s Pr vy C.0.D. and P.P. Fees bought all the outst 
j > e ' ' . : : , 
| Grommes Div ff EI ! | boat eck or M.O. with Order, we prepay Skottie Electronic Corp.., 
101 RE Ki Av Frank Park, 11 : 
| | including building 
| | cilitic Skottie n 
| Watch for the capa 
| 
| | June RADIO-ELECTRONICS New Plants and Expansions 
| ; On Sale May 24 ne Electric Co 
| | La J ! De Innit! 
ee eae tn Se eee 4 re tn ’ 1 { 
N. H 
~ National Airlines Depends on Electro Merit Coil & Transformer (| 
a - » a hie i onened 
DC Power Supplies to Test Engine Distributors = _ ego 
West ¢ | 
International Rectifier Corp 
New York off 
at 152 I t 7Otl st 
Allen B. Du Mont Labs 
it M e Engines 


Clifton, N. J., to I 
Westinghouse | 
new 120.000-square-f 


warehouse in Elmira, 
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Festival will be held the P 
House in Chicago Nov : The 
“The ‘NF’ is not only accurate but a great time-saver at our Engine — — management announce: 
i jami” i i 655 nen TR rooms will be air-condit 
Overhaul Base in Miami” according to Mr. Howard A. Pike duis es thei se snapnace Tag the , 
in charge of Maintenance and Engineering. A versatile source 0-28 v. to 15 expe Sanne Wibileeddae 
of power, the ‘‘NF’”’ is also widely used for continuously Bale iy hg : 
variable N. Y., formerly a partne 
servicing all types of electronic units in aircraft, : 1corporated. Offi 
issil utos, and rine <« ft. It has proven 25 amps. -2sey) Dealer eas 
a 1} = itos, and ne irin ralt. las } ; Setovesaeend Perelle, president; Le a 
sv ynsistentiy in service s S< : . > 
l WO! = con I l Vice ro se rating pre ident, and Loui I ett 
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ind a il | ig “dh | . g om . : — iin Meier Co. 
cire ; lab and res« re 1 instrunm en BS... ma Lists Specification has adopted the NEDA 1 
voltage devices. See your electronic jobber. $195.00 and All Applications tem for its complete 









batteries. 


Correction 

In the March issue ! é 
that Tescon TV Products Co., Ine 
imprinting its distr 
its antenna cartridgs I 
have read on its antenr 





ELECTRO PRODUCTS LABORATORIES 


4501-E North Ravenswood, Chicago 40, Ill. 
Canada: Atlas Radio Ltd., Toronto 
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from the VOICE OF AUTHORITY IN SWEEPS... | aS ee 
Irvington, New York 
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SPOT and FIX) fee > ~~... | 
TV FAULTS 5457! *: | 


FREE RAM BOOK SHOWS HOW!! ci asia 


be oe ees a oe oe ee os ae a oe ee —— <_ 
Typical latest field-proven servicing data you'll find in your RAM book: | 


Send me FREE 1956 RAM PIX-A-FAULTS 
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Dr. Thomas T. a 
Goldsmith, Jr., vice 

president research, s 


of Allen B. Du 
Mont Labs., Clif- 
ton, N. J., was 
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. . T: Picture compre n and 
named vice presl- FAULT: “Ringing : - FAUL AMP * 
CAUSE: Incorrect value of balancing even g 
dent and general R-C network across one-half of H CAUSE: Capacitance value of boost 
f Yoke winding Capacitor ected earity CAUSE 
manage! of the ' (A): H. Yoke current wave-form. @ si 0 low. « 
* . ‘ Obtained by connecting scope " we curren ave-Torm 
Government and Research Div. in a across 10-ehm resistor inserted Leaky boost capacitor could cause 
1] in series. similar effect 9 , " 
move to consolidate all government v 
manufacturing, engineering and sale For over 10 years, RAM has specialized and pioneered in sweeps exclu- 
operations into one division. He will sively. RAM designs them, makes them, counsels TV set manufacturers 
continue to direct the company’s Re on them, field-services them, educates Servicemen on them — leads the 
earch Div. industry 


No one but RAM can bring you such proven data — as shown here and 


Merle W. Kremer in the RAM Manual. In manufacturing know-how and field experience 
Was appointed a you can depend on RAM for 
eee. eee THE VOICE OF AUTHORITY IN SWEEPS 


o of the 
manage! I Send coupon today — get the BEST information from the FORE 
Sylvania Part MOST manufacturer now! 


Div., Warren, P 


hi eae” R AM ELECTRONICS SALES CO. - irvington, N. Y. 

Nee: a rene} mal Canadian Sales Division: Telequipment Mfg. Co., Ltd., Ontario 

ring man iger, witl plant at Export Dept: Dage Corp., 219 E. 44 St., New York, N.Y. 

Cleveland nd Nelsonville, Ol 

‘ a it Warren. 
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el f Tung-Sol ectrit In 
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VARIABLE SPEED UNIVERSAL MOTOR WATTHOUR METER 






FOR 110 VOLTS, Af OR D.C 
Used, but in excellent t 
Special leve ontrol permits varia 







“ae ” P - shaft extends from both. ot 
vertising and market research. Robert motor. Measures 7'2 x 3's” diam. overall Shp. Wt \ bi /4" x 
» 6%, Ibs rt 4 it 
M. Andrews (right), former assistant ITEM NO ey 
- NU), l : I i 127 $2 45 (PP. & Halo 
. 0 Cc! $1.25 ITEM NO 
advertising manager, was named man Your Price een esr gs ) $4.50 








i ee AMAZING BLACK LIGHT BLAK-RAY SELF-FILTERING 


tion for electronic products. 










250-watt ultra-violet light ULTRA-VIOLET LAMP 
; , : BLAK-RAY 4-watt lar 
Edward G. Hazeltine was appointed —s Makes fluorescent ~~ 4. with U-V 
- 3 lag articles glow in the dark t 
manager of advertising and sales pro Fils any lamp socket. Fox 3654 
motion for automotive products and eae entertaining t 
’ > mr unusua ighting effects w ‘ 
will continue as manager of TBA sales. Shin. wt. 3 the $2.45 . 
ITEM NO. 87 . H 





Gerald A. Morgan, former market 
analyst, was named manager of market 
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nian tell Wan 3"12"x13%4"; 4 mounting studs | HUDSON SPECIALTIES CO 
Wlectrical | g shaft, 3/16” diameter: 110- | 25 West Broadway, Dept, RE 6 
ton flectrica n- 120 volts, 50-60 cycles. A.C. only New York 7, N. Y 
str ai Corp ITEM NO. 147 
Semmens ED+s UNUSUAL BUY $2.45 
Newark, N. J., as (P.P. & Hdlg. Chas. 35c) | se 
field sales mana- 1 MINIMUM C.0.D. ORDER $ 
eo H rae 250 POWER TELESCOPE LENS KIT | O.D. ORDERS ACCEPTE ‘ NITH 2 DE 
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DON'T sr 


SAY CAPACITORS 


Ask For Sprague By 
Catalog Number 
Know what you're getting 
get exactly what you want 
Don't be vague . 


. insist on 
Sprague. Use complete radio- 
TV service catalog C-610 
Write Spraque Products Com- 
pany, 8] Marshall Street 
North Adams, Massachusetts 


WORLD'S LARGEST 
CAPACITOR MANUFACTURER 








Make sure. 

You get every issue of 
RADIO-ELECTRONICS 

(The 

cember 


find 


Annual Index in the De- 
issue makes it easy to 


what you want in ever} 


time. ) 


NOW 


issue at a7} 


and SAVE 


. , 
Subscribe 


One Year $3.50 
Two Years $6.00 
Three Years $8.00 


Canada same as U. S. 
Extra postage per year: 


Pan-America, 50c 


all other foreign, $1.00 


TAPE RECORDERS 


Tepes—Accossories 


Bra 


UNUSUAL VALUES 
DRESSNER 


RE 











MERITAPE 








REPAIR TV PICTURE TUBES 
WITHOUT COST OR EQUIPMENT 





SPECIAL OFFER complete instructions $1 


TELEPARTS CO. 
172 Narragansett St Edgewood 5, R.!. 
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In the April 
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and Russel Schlegel, 
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Obituary 
Robert Robins, 
counsel and radio pioneer 
in Forest Hills, N. Y. He: 
time president of Cat R 
Corp nd the Duov R 


Personnel Notes 
James H. Carmine, 1 
Philco Corp 
as 2 ber of its b 
Committee. He 
| James M. Skinner, Jr., 


ldent of 


is to be 
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BENCO'S 


NEW REVOLUTIONARY 


Super 20 





MAST- MOUNTED 


BOOSTER 


OUTSTANDING PERFORMANCE 


FEATURES: 

@ Very Low N 
Brings Weak 
E tainment 

eA at e 

© Easily mou ' 

@ Supe e 

® 20 DB Gain 

® Contains para 
for High and Low 
ee 


® Amazing Low Pr 


$59" 


Available from local jobbers 








USE THIS HANDY COUPON 


Benco Television Associates Ltd 
278 Bridgeland Ave. Downsview 
TORONTO, Canada 
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City 
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PEOPLE (Continued) 


vice president and general manage} 
of the Television Div., pending approval 
by stockholder 

. George J. Parker, former presi 
dent of the Daystreom Instrument Div., 
was appointed vice president of Day 


trom Ine. in charge of its Washington 


office. Walter W. Slocum, vice president 
of operations for Daystrom Inc., will 
ime responsibility for the operation 

the Instrument Div 
Andrews Ferguson was placed in 
harge of New England distributor 
es for Sp Products Co., North 


ss W l riy Ti¢ l 
presentative for the company Albert 
Coumont, who had ! vice co 
to. nd taff tant oO 
RETMA Part Div., joined the Sprag 
] t Co. Distributor Sale Diy 


Arthur I. Rabb, 


} \ ( ot Uy 
Catalog Put hers, Inc., New Y 
George Siegel, fo 
Uisil mil é Ieee Herman 
Holstein " named ¢ t of R 

ect \/ ()+} . ppoint 


George M. Kerner, manuf 
nd Robert J. Males, ad 


Harold A. DeMooy py | 
‘ f manufacturir for RCA 


Woodbridge, N. J... Indianapo 


{ Cincinnati, Ohio. He d beer 
hargve o ‘ ine ( 
John B. Farese was named n 
ynne for the isior He 
er of n nu ‘ ng 
William L. Eschwei, 
‘ T pectior 
’ ( NX | 
eral Telephone & R ( 


Joseph F. Rapone, 
( : et 
. Peter L. Jensen, c} ! 
f Jensen Industrie , 


, Edwin 
S. Pridham t of 


Avery Fisher, Fisher Radio ¢ 
‘ ted ¢ rman of the Board o 
ect of the Institute of High F1 
y Manufacture) 
. Robert L. Ashley, with the e 


ny since 195 ippointed les 
nanager for germanium and_ silicon 
product by Radio Receptor Co., Inc., 


ooklyn, N. } 
Harry A. McDonald, investment 
n elor, was elected to the Board of 
Directors of Sonotone Corp., Elmsford, 
. John M. Palmer w named man- 
er of the new Spring City, Pa., plant 
of the Lansdale Tube Co., a division of 
Phileo. He had been manager of receiv- 
Ing anda cathode ray tube ope rations. 
. Herbert C. Guterman, who has had 
wide industrial operating experience 
in the electronics field, was elected 
chairman of the board of National Co., 
Malden, Mass. END 
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Be one of 


the few experts on 
Audio and Hi-Fi... 


Cash in on This Money-Making Field 


Be p pared! } ! 

worth of A 

Ky ‘ | ! ! 
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vstems. Have t You! neert the IR 
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THE GERNSBACK AUDIO AND HIGH-FIDELITY LIBRARY— 
WRITTEN BY THE WORLD'S FOREMOST AUTHORITIES 


The Second Book Is Ready Now 
| 





AND YOU CAN SAVE 25°o! 


SOLU € 


AND HIGH-FIDELIT I] i PLAN 


Here Is How The Library Plan Works 
1) You wil t ‘ ‘ } 





comes off the pre I t IN YO! 
DAYS AT OUR RISI 
a oe =o = NO-RISK COUPON am mee 
2) You only have g GERNSBACK LIBRARY, INC i 
- » 41 ’ Dept. 556, 154 West 14th St., New York 11, N.Y 
four of the Hi-Fi ! , . i 
to get each one at i 
special low membe i i 
price of only $3.75 | 
copy. The more you | S Sesbalioe westean i 
the more you save , | 
vou buy 5. books ' 
save $6.25 If you i 
10 books you save $12 t i 
FILL OUT THIS NO-RISK I ! 
COUPON TODAY! i i 
All you have to do is fil i i 
this coupon and mail it i 
day. Just check the bor i r 
suits you best. Don’t de ! | 
Get your copy « MAIN t i 
TAINING HI-FI EQUI! : | 
MENT for a FREE he t 
examination now! i ; 
=o ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 





— 
» 
vi 











XCELITE 


BRINGS YOU 
THE FINEST 


TOOLS FIRST! 


ike this No. 62 Trans- 
Cutter for flush 
cutoff work in miniature 


and subminiature 
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in Canada— 
Charles W. Pointon Ltd 
6 Alcina Ave., 
Toronto, Ont 
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of the United States 
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F nue wheal soul getting ... 
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insist on 


Don’t be vague... 
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Sprague Products Company, 
81 Marshall Street, North 
Adams, Massachusetts. 
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CARTOONS 
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Special Introductory Offer! 


DEDUCT 10” 


from the tote! if your order 
is $20 or more! 


MAY SPECIAL! 


300 Ohm 100 ” | 


Twin Lead 
TV WIRE 

BERR EERE RERE REE 

DUMONT and RCA LICENSED 

TV-PICTURE TUBES 





BERR REE“! 
~ 














@ All brand D ts ¢ 
the Quantity P 9g. No replac 
t Dud Pr ‘ nd 
10 BP4 $21.75 
12 JP4 $i 5 
12 LP4 $i 
12 QP4 $ 
14 CP $ 
14 BP4 $19.00 
15 AP4 $ ) 
1 DP $ 0 
i6 DP $19.00 
16 GP4 S 0 
KP $24.00 
RP4 A $24 
AP4 $19.99 21EP4 $24.00 
write for Stanley’s Tube & Parts Catalog 
ss?” Beer Speaker Kit 
m ware, 3 7. 25 
ay t with peaker 6 x 9 t 
P $8.97 
2 set TV 1.99 
Recon Res 1.09 
ce $7.95 2.89 





Pre c w every 
de 
Sylvania Repai Kit with 


FREE POSTAGE r fy ‘ tinental 





TERMS 
US.A ‘ $0c¢ har ) charg a s under 
$5.00 25 Depe t ' a c.0.0 s tt pr r 








ey 935 MAIN AVENUE - PASSAIC N, J. 


ar 4 ine 


pt. RES : GPRegory 1-2498 
~ 











Get Better Results from 
your V.T.V.M. 


READ — 
Gernsback Library Book No. 57 


Paper cover edition $2.50 


On sale at all better parts 
distributors or write: 


Gernsback Library, Inc. 
154 West 14 St. 
New York 11, N. Y. 














BOOKS (Continued 
TV 
and-white. 

Among 


Color is analyzed along 


important chapte) 


on scanning, synchronizing 
amplifiers and restore? rt 

ting end of TV is covered it 
which study problen re 
cameras, video transmitters and ante 
nas IQ 


4 GUIDE TO GOOD BUSINESS, pre- 
pared by Merchandising Dept., Sylvania 
Electric Products, 1100 Main St., Buf- 
falo, N. Y. 40 pages. 8'5 x 11 inches. 

Free from Sylvania Central Adver- 
tising Distribution Dept. 

Published as an aid to present and 
future electronic service dealers, this 
booklet attempts to show the many 
things to be considered in opening and 


operating a radio and television sales 
and service shop. Among the ibjects 
covered are original planning irvey- 
ing market conditions, choosing the 
right location, ideas and sugyestions 
for window displays and arranging the 
work shop area. 

The text is heavily supplemented th 
photos and drawings. Covering so many 
subjects in so few pages, the | 
necessarily superficial in its treatment 
of each. However, several reference 
are given to more detailed ! n 
pecific subject 

Overall, the booklet ! 
ales and away from servicir tice 
ably —— in its treatment 
equipment and servicing ‘ I 
the pros pective ervice dealer j ( 
to Good Busine t « ¢ that 

JK 


PRACTICAL RADIO SERVICING, by 


a Marcus and Alex Levy. Me- 
Graw-Hill Book Co., Inc., 330 W. 42nd 
St.. New York 36, N. Y. 6 x 9 inches, 
565 pages. $8.50. 

This book should interest 
radio men as well as prospect tech 
nicians for members of the 
will want to recommen t to the 
friends in the second. Startir } 
from the beginning, nothing taker 
for granted. The reader is told how 
to solder, shown how to remove a 
chassis and how to make simple tests. 
As he gains knowledge he proceeds to 
more complicated tests and _ trouble- 
shooting. 

The more common types of radios are 
discussed here: ac—de, battery portable, 
phonograph. Diagrams show typical 
placement of components and tubes an 
where the set adjustments are located 
Separate treatment is ven t he 
power supply, if strip, audio and cor 
verter. Instruction is given on the use 
of an ohmmeter, multimeter an be 
tester. 

Valuable features are the assigned 
“jobs.” The reader is asked to provide 


himself with an old set for experimental 


work and he is told how to take meas 
irements and draw schemati Deliber 
ate defects may be introduced by th 
experimenter so he may learn to recog 
nize faults and symptoms through 


xperience.—lQ 


SERVICE 
AIDS 


UNIVERSAL 
CHEATER - PATCHCORD 








te Ze 
The AD-60 is supplied t parts the 
adapter and the spe 
The adapter when used witt ny standard 
cheater cord converts t Zenith 


type of cord. 

one end of 

ecomes co Zenith 
the other end 


Inserting the J into 
the adapter, 


type of patch cord. | 


special 
AD 4 } 


the A 


of the special cord into the adapter the 
AD-60 becomes a st urd type of patch 
cord. 


List Price $2. 25 


POCKET UTILITY 
PROBE PR200 


@ Series Filament 





’ 
.# | 
@ Parallel Filament 
} @ Electronic Components 
| R sition tests for 
| ARA l o 
types * TELE 
ry Peo 
. TABLES Tests a 
Cc = . TAL, 
LOCTAL, 7 PIN MW MINIATURES 
and CATHOD RA ests on 
giso pe nn e ompon 
ents es, ele e ea 
ment k tinuity 
teste e PR esigned to 
easily f 4 tool box 
The PR e € oofed an 
utilizes 


Complete 


with Instruct 


SUBMINIATURE 
POCKET TESTER 


® LOW Voltage Tester 
1000V) A.C., D.C. 

@ HIGH Voltage (50 K.V.) 

A.G.C. Substitution Volt- 
age Supply 

Signal Tracer 

Audio Oscillator 

Condenser Tester 

Continuity Tester 

Visual Output Meter 

3” x 4” x 1%" 





A true subminioture pock teste which affords 
services equal not only ¢ e but eight 


$5.95 eos 


NET 


=] 
se 


sepor 


SALES CO. of N. Y. 


130 LAFAYETTE ST. 
NEW YORK 13, N. Y. 
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School 
Directory 





ote a 
si as wanted career men: 
r | } . | M 
BACH. SCI. DEGREE IN 27 MONTHS 
| I 1\ Util 
os > eC 
M l 





—# 2456 College Avenue, Angola, Indiana 





RCA INSTITUTES, INC. 


ica 
West St New York a 
OFFERS COURSES IN 
ALL TECHNICAL PHASES OF 
RADIO, TELEVISION, ELECTRONICS 











ELECTRONICS 

RADIO-TV 

AUTOMATION | 
1S OPEN TO 
MEN WITH 
COMPLETE 


TRAIN.|NG! 






Don’t limit yourself 

n 

I LL 

»a 

g you 

Act now I fere 

CENTRAL TECHNICAL INSTITUTE 
Y 1644 Wyandotte, Kansas City, M 


BOOKS 

rHE VTVM, by Rhys Samuel. Gerns- 
back Library (No. 57), New York, N. Y. 
5', x 8!, inches, 224 pages, $2.50 


INTRODUCTION TO TV SERVICING, 
by H. S. Swaluw and J. Van der Woerd. 


Philips Technical Library, 544 x 8 
inches, 266 pages. Distributed in U. S. 
by Elsevier Press Inec.. 2330 Holcombe 


Blvd., Houston 25, Tex. $5.50 


} il 
pict 
Ree 
Tt? 
in 
iu , 
) a 
Y t 
ter ti b } 
me itable for }t 
ty a . 
I i t 1 
, 
ne 
) le 
f ront ) , 
re t Si a j 
f higk 
nt 1 por tint 
feren 
A pproximat 1( 
to troublesl ng | 
or ] two i 
ywws th ! | y? v} 
the rig pag now ( 
! hatch enerat t t 
lescription and 1 d 
vitt it pag rniy y f 


ing analysis.—/Q 





R/C BIBLIOGRAPHY, by Paul |! 
Runge, Ace Radio Control, Higginsy 
Mo. 5', x 8!) inch looseleaf, 18 pa 
plus 20 page catalog Ss] 


\ 


SPECIALIZED HI-FI AM-FM TUNEI 
MANUAL (Vol. 1), by J n F. R 
Laboratory Staff John | Rid | 
lisher. New York. 208 p ‘ e250 

\ 
RADIO AMATEUR QUESTION 


ANSWER LICENSE GUIDI rd 
tion), by Martin rt \ 
Electronics Co., 


ole 


et | hw 


New Yo > DD 


REPAIRING RECORD CHANGEI 


by |] Eugene Ecklund VeGra H 
Book Co... New York. 271 ‘ s 
\ 
CORRECTIONS 
n er 
{ } i 
( (Cer ) 
ni ( ( 
Ou = ( 
\T 
| 
CR. 3 
J 
| ¢ Qo 
1 } 
I ive er! I 
, ne t 
ir REJU VE ATE 
I revi n 
Lim t 
When re hor 
- bye j 
to REJUVENATI 
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ARN TV 


Work on late model sets—using mode equipment and 
Short esident and rrese ( é ursé ne 1 
APPROVED FOR VETERAN 
e for free lite 1A f 


V.S.1. 





“At the most practical 
school in the west" 
ervice techniques: under qualified technic tru ‘ 
ary math or the y il UHF ( ! TV. 
day and nite cla 


“TELEVISION ee 


e—Dept. IAC fc 
70 Firestone Blvd. 
South Gate, California 

















~ TV REPAIRMEN 
Get Y ickly! 
§ ) | EARN TOP MONEY! Get Your F.0.0. LICENSE ouicti: 
> ‘¢ — TV SERVICE — TRAIN on 
INCLUDING COLOR TV pseispeeenpony: D.C. and HOLLYWOOD, CALIF 
GRANTHAM School of Electronics | 
k 4-C, 821 19th St t NW... W é <a 


INDIANAPOLIS ELECTRONIC SCHOOL 
312 E. Washington, Indianapolis 4, Indiana 


——j FTP) 


PREPARE FOR A GOOD JOB! 


BROADCAST NGINEER 
ELECTRO? CS 
RADIO SERVICID 





r — “ 
q Television Servicing | 





At 1 for Veterans 
FREE LITERATURI 
BALTIMORE TECHNICAL INSTITUTE 


1425 ELITAW PLACE BALTIMORE 17 MD 


SEND FOI 














hr f 
ify for Amateur 


CANDLER SYSTEM CO 


~~. 


GET INTO 
Cr 


ELECTRONICS 





t Write for alo 
VALPARAISO TECHNICAL INSTITUTE 
Dept. C 1 





ELECTRONICS SD 
ENGINEERING DEGREE “ex 


IN 27 MONTHS 7) 


‘ ut te al | Gl 


INDIANA TECHNICAL COLLEGE 
1556 E. Washington Bivd., Fort Wayne 2, Ind. 





MAY, 1956 


ee 








RADAR 


PROGRESSIVE ELECTRONICS INSTITUTE 


P.O. Box 27764 Los Angeles 27, Calif 











EARN MORE MONEY 





BE A PROFESSIONAL 


vet y 


SERVICE 


GET DOWN-TO-EARTH 
PRACTICAL TV TRAINING 


WITH WTI EXPERTS FOR So 
THE TOP PAYING $5 
$10,000 PER YEAR JOBS 
UHF—COLOR—VHF 
Master the latest. up-to SEND FOR 
the-minute TV and Cc FREE 


s QUICKLY BOOK TODAY! 
WESTERN TV offers real experience or sduimenl 


BIG SHOPS AND LABORATORIE 


TV development 


gz de 
e” ne ary 
Do y 
ng (AM, F F F 
n can rr 
y profitable b t 
t and most PRACTICAL PER 
BEHIND THEM. You concentrate a 
) PROFE NAL TV ERVICE TE 
math and engineering the 


AN EARN WHILE Y ) LEARN pe | F ance F 
APPROVED FOR VETERANS. Find out t 
TOP PAY GROUP — Send for tt 


book NOW ! 


WESTERN aantleate taal 
TELEVISION Television 
INSTITUTE Servicing S choc 


| Western Television Institute Dept. E 
| 341 W. 18th St., Los Angeles 15, Calif 








| ut obligation, ¢ 4 FREE fully ilustrated 
| book t. (NO salesman will ca 
| NAME Lae AGE 
j soones — 

TY Z 
SS ee eee 






— ee ee ee ee ee ow ee ee 


Your choice of 


school 


is highly rtant 
to your career in 
INDUSTRIAL 
ELECTRONICS 
‘S RAL 
\ 
TELE N 





ELECTRICAL 
ENGINEER 
ENGINEERING 
TECHNICIAN 


at 
NSOE hee 
( 
SO} 
i 
l 
\ 
{ 
i Over 
Te) rr 
Excell record. 
T j ¥. SEPTE 
t Y. APRIL 





MILWAUKEE, 


SCHOOL OF ENGINEERING 


Dept. RE- ore ,. 25 N. Milwaukee St 
Milwaukee 
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(“Only the 5 TOP QUALITY brands of \ 


STANDARD 
BRAND TUBES 


AT SENSIBLE PRICES! 


@ Individually boxed @ First quality only 
@ Brand New @ Standard RTMA guarantee 
@ No private brands @ No rejects 
@ No rebrands or rewashed bargains 





eal ae 
WRITE FOR YOUR FREE COPY TODAY! 





. s ALL p uw TV & rad s 
. Viak : } i) a t 
ea tube 4 . ve $25.0 1 remittance) 














SPECIAL-PURPOSE TUBES 


w t } Transmitting, Indus- 
Special-Purpose t : Crystal Diodes. We 
STOCK over 1000 types at excellent prices 





TRANSMITTING TUBE SPECIALS 


4PR60A $50.00 750TL $40.00 
304TH 8.75 803 2.00 
307A 80 B807W 5933 2.85 
450TH 47.50 872A 1.25 





EQUIPMENT SPECIALS! 


New & r sale. 
ay t s iranteed to > 
LM-15 NAVY FREQ. METER W 

xtal & w y t 150.00 
KAY MEGA-MARKER SR. 13 

f 4. TV ark vy 49.50 
SNOOPERSCOPE TUBES. CRI-143 147. New 3.50 
INFRA-REOD FILTER f a New 1.50 

‘ ata wit t above) 

115 V. SELENIUM RECTIFIER, 12 f 

wa ty Sarkes-T New 3.00 
SELSYN MOTORS. 115 t. 60 v 2 5.95 





2 COLOR TUBE CARTONS 





K y ‘ New = 
D apt 
y T 
t vai 
M 100 
w f t 
SIZE FOR TUBE PER 100 
v 6AUE t 1.00 
6SN 125 
T 183 1.50 
G usc 2.00 
WHITE Gt ssy e xeESs 
Oth € 
s ] ’ ty w 
s fy ‘WHITE’ when or- 
TUBE STACKERS 
w t } y y Mw stacker 
r 10M Cul art GT” 
tacker + s 10 “GT’’ cartons ¢ 
SIZE PER 100 UBE 3 
v $1.50 mt 
>T 2.00 
‘ cardboard boxe < f kits of 
t ‘ t ' 
: a the 
Q tity i t oO Orde w! Ava 
4” xs” 1° EITHER Size 
6° x6"x5s a 1 ca ts of 200 boxes) 
Ss box 1i2 a 





DIRECTRON SELENIUM RECTIFIERS 
Full Wave Bridge Type 

Max I8VAC 36 VAC S54 VAC 72 VAC 130 VAC 

a : 14voc 28 vDC 42Vv0DC 56 VDC 100 voc 





1 | $1.35 $2.30 | $3.70 $4.50 $7.40 
2 2.00 2.75 5.30 5.90 9.15 
2:23 2.90 4.10 5.75 7.85 12.70 
a 3.50 6.40 11.25 14.35 21.70 
6 3.95 7.70 12.75 17.30 
10 5.85 11.35 19.40 24 80 41.25 
i2 7.2 14.25 22.00 24.75 43.85 
20 13.05 25.05 37.25 48.75 78.50 
24 14.25 28.75 44.50 57.65 81.00 
‘ ‘ ‘ k 
t t Ma 
above f 
w t t 
w s R 
T f Chok to y ficat 
FILAMENT TRANSFORMER SPECIALS 
E 2296 12 
5 vcT 3A: S VCT 3A: S VCT 6A 
220 voit 60 cy s Eact $3.95 
« 10694 
210-229-230-240 v 60 cy 
Ss 5 vet 10 A. Special Each....--.ccocssee $4.95 
1141 
Pp 2 220.230-240-250 v 60 cy. 
S 25 vcT is A.s E $4.95 





WRITE FOR ''BARRY'S GREEN SHEET" 





bala coo 
F.0O.B. N.Y.< 


, ELECTRONICS 
, CORP. 
512 Broadway, Dept. RE, N.Y. 12, N.Y. 


h Us Day or N 


24-4 P s 
a WaAlker a 
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TERMS: 25 
A 











ISSUED MONTHLY. FREE! 





ADVERTISING INDEX 


RADIO-ELECTRONICS does not assume responsibility for any errors apy 


Co. 118 Miller (Gu e 

Mar ifact lring’ ( 1] Miller (J. W ) Co 
1 Radio Corp 17, 85 Mosley Electronics, It 
el n Phenoli Corp ? lo Electronic Dist 


- 


Opportunity Adlet 





B & K Manufact ( 107 ORRadio Indu ty 
Barjay ¢ 148 . 
Barry Electronic 152 Perma-Power Co 
Bell Telephone Lat () Permo, Ine. ‘ 
Benco Television Associate Ltd 144 Phaostron Instrument } t 
Bendix Rac 1238 Co 
Broo R »& Te Cor . Phileo Corp 
Pickering & Co 

Cabinart 127 Precise Development ¢ 
Cannon Electric Co 124 Precision Apparatus Ce 
‘ s Ra » Ex ¢ Pre¢ ion Electroni 
CBS-Hytror 6 Progressive Edu-K 
( nnel M ( ! 
Cl St Tr Qu v Electron 

( D 101 9 Quam-Nichol 


( é 1 In Ra Radia 
Electroni 11 RCA Components D 
( iW & S ‘ao ) RCA Ir ite, Ih 
( Du I RCA Service ( 
Cory 5, 10 } RCA Tube D 
( ne | | Ra el 
Soha 124, 158 \ ciatior 
) t ) 1 1? R i Pf S 
D> R Maar 
I I 
= > ; Re yn-Rar 
. ) Re Inver 
i? l (A I ) A 


| ronic | } ( t ae y > ; rt 
Elgin Nat W eaet sph ale 

(Electr ( I | t I ( 
Erie | ( © Supreme Publi 
E-Z WV Powe I “6 

wi rAB 
Federal Telephor Techt Materiel | 
] ramic 3 I I nic M ( 
‘ Telep Co 

Ger Cemer Ml , 

('¢ : ‘ 1] re : Hat ; 
crene | 1 trie { 12 z Manuf 7 ; 

147 1 c Co 

(; ) k Libra Atl, hd Thompson P ( 
Ha ifte Co Tria rransformer ¢ 
He . Co. ( } r ne Mart 
Hi-Fi Fabrics In 0 Tung-Sol Electric ( 
Hudson Specialtic , Vivel ispe 
Hucl Sideatak a Unive Lo I 


Instructograph Co ( Co 
International Busi1 Machine Winegard Co 
Ir tional Rectit ( l 


Xcelite Inc 


oe a SCHOOL DIRECTORY PA 
Jones & Laughlin § ( ) 1] Balt ‘ Pe ne I 
Karlson Asso | 40 | Fechnical 
Kedman Co ( ’ : 
} Ir 
Kuhn ( ! | Vf | 
LMB 120 | 
Lafayette R I RCA I 
| ron Spe t 132 
Tec 
\ y (P.R.) & | 104, 1 VSI.1 
Merit ( & Tran ( ) ~ W I | 


RADIO-ELECTRON 


132 PAGE ELECTRONIC 
CATALOG 


Packed with the largest selection of Electronic, Radio and 


. T.V. Parts, and equipment, PA, Hi-Fi systems, tubes, an- 
J \ tennas, Transistor Kits, parts and components, Test Equip- 
Me ' % ment, new build your own kits, tools, books, Microscope, 


NQyeD drafting equipment, Binoculars, Telescopes, All Radio, TV 


and Ham supplies — ALL AT GREAT SAVINGS — For the 


economy minded servicemen, dealer, engineer and tech- 


; << . \ he 
ye et nician. CHUCK FULL OF BUYS! SEND FOR YOUR FREE 
. aie COPY TO-DAY. 
"} 
ya 





HIGH SENSITIVITY 20,000 OHM PER VOLT DC 
10,000 OHM PER VOLT AC MULTITESTER 


35 ve 3° METER SILVER CONTACT SELECTOR SWITCH 1% PRECISION RESISTOR 


LOOK AT THESE FULL SCALE RANGES! 

0.C. VOLTS: 0-6; 0-30; 0-120; 0-600; 0-120¢ 

VOLTS: 0-6; 0-30; 0-120; 0-600; 0-1200 Voit 

0-100K; O-1 Meg; 0-10 Megohms—D.C 

0-6; 0-60; 0-600 Miilliamps—DECIBEL t 
0.774V)—CAPACITY: .0OO1 01; .0OS isn INDUCTANCE 
2000 millihenry—OUTPUT RANGES 0-6 C 0-120 0-600 
0-1200 Voits 


2000 ohm 





© NEVER BEFORE AT SUCH A price] NEW! EXCLUSIVE — REVOLUTIONARY DESIGN! 


bring e of the TRANSISTOR 2 GANG VARIABLE SUPER-HET CONDENSER — 
cw Seine Vv." 7 ” 


gh-fidelity turn r ca , Va cae 
Wipe cnct VAR ahh PRICK sie THE SMALLEST SUPER-HET VARIABLE CONDENSER IN THE WORLD! 


MS-270 
MATCHED } mS-265—0 
COIL SET | ms-272—A 


@ Checks Shorts, Leakage, and Gain | f 365 MMF SINGLE GANG SUPER MIDGET VARIABLE CONDENSER 


A “‘must"’ for servicemen, experimenters 4 


engineers. Tests both PNP and NPN type For exes ert | 

transistors. Gives 2 separate checks; rs ” t 10 

GOOD-BAD check for shorts and leakage, « ; __ | 

second for GAIN. Gray hammertone case 5/4” MS-274 1.28 | 
} 














Se dish Eon eee gud egeenting tans AN ENTIRE SYMPHONY ON ONE REEL OF TAPE! | 
parts with full assembly and operating instruc- 


Shpg.l - z ‘ NO MORE ANNOYING INTERRUPTIONS 





. Simple to build. Fast, accurate 
NEW POCKET AC-DC VOM MULTITESTER 
2,000 ohm per Volt on AC & DC 


1800 FT, - 7 INCH REEL 


CRYSTAL MICROPHONE BUILD YOUR OWN 
TRANSISTOR 


COMPARE IT WITH ANY MIKE a 
AT 2 to 3 TIMES THE PRICE RADIOS 


NEW! ALL-PURPOSE p aSaystems, house rec jens. he, COMPLETE 8 PAGE 
DYNAMIC EARPHONE i Bihar eat aaa BROCHURE 
FOR RADIO AND TV LISTENING) 5°% "Sr"shicluca cable. Shoe, wre 
© FOR SUBMINIATURE, MINIATURE] 23700) a gs ette 
AND TRANSISTOR RECEIVERS singly, cack 4.25 fafey adit ee a 
tive all-purpose signed WEWARK IL). | 24 Central Ave 
h oS orp 100 ll a PLAINFIELD.N}. | 139 West 2nd St 
REMOTE CONTROL ae BOSTON MASS eter’ 


FOR SILENT 











MB Send FREE 132-Page 


TV VIEWING 
Lafayette Catalog 
plifiers, miniature and tran , A 
A per value for the price , 
000 ohm impedance, 1000 ohm Dt re © For Hard-of- Hearing 
with phone t P plugs . . © For Late a 
m impedance phone tip plugs 
lent Radio and TV Li tening or Viev 
MS-273 —2000 ohm in jance, 1000 ohm D¢ 
i with subr : ) 
atch ng phone 
Yr mpedance complete with mintature phone and 20° it. 


with subminiatu 1 of cable. Shpg. wt. 3 Ibs 
i matching phone jack, For Silent sce wet 6.50 


per TV Listen ng or Viewing 


One or two people can both sec or hear 




















FO 


CiEIAR 


Because the finest single attribute anvone can offer 
is character, this basically is what IBM asks of its 
people, whatever their special aptitudes or abilities. 
IBM offers them in return—not just a job—but a 


career, 


IBM electronic field technicians, for instance, re- 
ceive more than training and early responsibility; 
thev have a chance to work with the world’s largest 


computer, use the latest testing equipment, employ 


CITE R 
XN CAREER 


the finest c mputer te sting tec hnique S 


Above all they have the 


electronics industry's most advanced program, ce 


» satisfaction 


; 
rt i 


tined for long-range national importance 


You could ask for no finer future. 


If you are between 19 and 
te hinic il S¢ / vol bac keroune 
you can do mportant tu 
OUTPUT functions. W rite 


32 and hav 


1. with ¢ mpha 


ork on COMPL 


Nelson O. H 


3105, Ne ighl orhood Rd., Kingston, = - 


FER INPt 


rT 





The 702 Electronic Data Processing Ma hin typl al of advances that 


engineering work at IBM one ot the 


most pre vocative exp riences in 


hat U made 


electronics 


IBM, R 


INTERNATIONAL BUSINESS MACHINES CORPORATION 





R 








Producer of electronic data 
processing machines, 
electric typewriters, and 


electronic time equipment. 
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eich” aia Sen gg te 


.. STOP UNWANTED SOUNDS 


with the NEW Tl y+ SVN N=) oe ha 


Se 










al 








ee 


Now... Broadcast Performance Designed for Public Address 


COMPLETELY NEW ALL-PURPOSE CARDIOID DYNAMIC MICROPHONE 
BRINGS NEW EFFICIENCY OVER WIDE FREQUENCY RANGE 




















All the advantages of the E-V Variable D* are now ava 


high-fidelity “664”...for public address, recording, comm 
app ications. Uniform cardioid pol al pattern provides I 
rainst unwanted sounds, without close-talking boomin¢ I 


pick-up and reproduction problems under a great variet 


natural rey roduction of voice and music. Increases w 
microphone. Gives greater protection against feedback. | 
ambient noise and severe reverberation exist. P 


wind and breath blasts. E-V Acoustalloy d 
smooth wide-range reproduction. Can be 

or carried in the hand. No finer microphot 
and value! Write for Technical Specification §S 


Model 664. Variable D 


$79.50 
Model 419 Desk Stand ay 


Elecho Yorcs. 


ELECTRO-VOICE, INC.* BUCHANAN, MICH 


Export: 13 East 40th Street, New Y k16,N A 


HIGH-FIDELITY MICROPHONES * SPEAKER SYSTEMS * PHONO 
































Designed with a super-phosphor that develops | r light Ask your RCA Tube 
aluminized by an exclusive ly tec! process tributor for your cop 
sharpens image contrast, do¢ vay wit mottling the new RCA Picture T 
picture ‘“‘snap’’—RCA SILVERA A Picture 12 f seater tren he-tae 
unparalleled records for super rf 

ing this story to your cust 

most dynamic consumer ad 

picture tubes. 

Your RCA Tube Distribut ear 
advertising effort pay off for you VM th tl t complete 
selection of sales promotion mater eve reated t ell picture 
tubes. Ask him for the fact et hit how types of 
RCA SILV ERAMA Picture 7 De replace 
ment types for YOU. Be convinced that \ LVERAMA 
makes the brightest picture 





Nationwide Consumer 
Advertising 
ee RCA's hard-hitting cor 
er ads on SILVERAMA 
LIFE, POST 


PICTURE TUBES matie commercials on top 


T grams like MILTON 


RADIO CORPORATION OF AMERICA BERLE, MARTHA RAYE 


HARE NN NI 


pectaculars 





